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Prep | 3 | - Second Term - Geometry - Unit | 4 | - The Circle 


Lesson [ 1] : Basic Definitions And Concepts 


— | The circle | ee ж 
| rom a fixed рот 


It is the set of points of the plane which are at a constant distance f 
in the same plane. 










“Тһе fixed point is called "the centre of the circle". 
* The constant distance is called "the radius length of the circle". 
* The circle is usually denoted by its centre » so we say 


the circle M to mean the circle whose centre is the point М 






Partition of the plane by the circle 
Any circle divides the plane into three sets of points which are : 
п The set of points of the circle. 

The set of points inside the circle. 


The set of points outside the circle. 


— = ша 


For example : 
The drawn circle in the opposite figure divides the plane into : 






1 The set of points of the circle «on the circle» as : А» B ›С >... 
The set of points inside Ше circle às : D „Е „РЕ >... 





KJ The set of points outside the circle as : Z » К 5G >... 


The surface of the circleis : the set of points of the circle |) the set of points inside it. 


So » ће surface of the circle differs from the circle. 
For example: 
In the opposite figure : 
* AB N the circle = {С » D} but АВ N the surface of the circle = CD 
М the circle but M Е the surface of the circle. 
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The radius of the circle 








It is a line segment whose endpoints are the centre of the circle and any point on 
the circle. 

In the opposite figure : 

If the points A » B and С belong to the circle М » 

then MA » MB and MC are called radii of the circle M 





and MA = MB = MC =r (wherer is the radius length of the circle). 


_ | Notice that : | 


ЕВ Any circle has an infinite number of radii and all of them are equal in length. 





а If two radii of two circles аге equal in length »then the two circles are congruent 


and vice versa. 





| The chord of the circle 






It is a line segment whose endpoints are any two points on the circle. 





In the opposite figure : 
If A » В and C belong to the circle М, 
then each of AB › AC and BC 


is a chord of the circle M 




















= = == == зам с. сла: — лыс === : = шшш == = = 
| 


| Notice that : | 


.. EF is not a chord of the circle M because E the circle М 


| The diameter of the circle S 








It is a chord passing through the centre of the circle. 


In the opposite figure : 
If Mis aciféle „АВ is a chord of it 


; ME AB sthen AB is a diameter of the circle M 
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' | Notice that: | - 






EB Апу circle has an infinite number of diameters and all of them are equal in length. 


EJ The diameter of the circle is the longest chord of the circle › and its length = 2 г 





= | The circumference of the circle and its area | 





" The circumference of the circle = 2 7Ur 


“Тһе area of the circle = 7t r^ 






Symmetry in the circle 
* Any straight line passing through the centre of the circle 
is an axis of symmetry of it. | 


* Since the number of these straight lines are infinite » 





then the circle has an infinite number of axes of symmetry. | 









( Important corollaries A 


’ Corollary [ 1 ) 





The straight line passing through Ше centre of Ше circle and the midpoint of any 





chord of it is perpendicular to this chord. 


In the opposite 
If AB is a chord of the circle My 
and C is the midpoint of АВ.» then МС АВ 


ге: 








Corollary [2 _ | 
The straight line passing throu: 
chord of it bisects this chord. | 





In the opposite figure : | 
If AB is a chord of the circle M and МС. AB › where C € AB , then 
C is the midpoint of AB 
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Corollary 3 


Со MÀ Й) 





The perpendicular bisector to any chord of a circle passes through the centre of the circle. 








In the opposite figure : 
If AB is a chord of the circle M » С is the midpoint of AB 
and the straight line L -L AB from the point C » 

then M Є the straight line L 





From the previous, we deduce that : 








In the opposite figure : 

AB is a chord of the circle M ; 
m (Z D) = 25? 

and m (Z MAC) = 40? 

Prove that : 





C is the midpoint of AB (Kafr El-Sheikh 09) 


ыы In the opposite figure : 

AB and BC аге two chords in circle М, 

which ћаз radius length of 5 cm.» 

MD | AB intersects AB at D and inersects the circle M at E > 
X is the midpoint of BC › АВ = 8 ст.» т (Z ABC) = 56? 





2) The length of DE 
( EI-Menia 19 з El-Gharbia 17 + Souhag 15) « 124" 32 ст. » 


Find : 1 т/(/ DMX) 
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In the opposite figure : 

AB and AC are two chords of the circle M › 
т(/ ВАС) = 45° ; 

D апа Е аге the midpoints 





of АВ and АС respectively. 
Prove that : A DFM is an isosceles triangle. (New Malley 05) 


1] In the opposite figur 





M is acircle of radius length 13 cm. з 
AB is achord of length 24 cm. ; 

C is the midpoint of AB 

and MC f circle М = ID} 

Find : The area of the triangle ADB 





{11 In the opposite figure : 
M is a circle » AB // СО , 





X is the midpoint of AB 
and XM is drawn to cut CD at Y | 
Prove that : Y is the midpoint of CD ( El-Menia 18 s Assiut 18 » Aswan 15 » Alexandria 13) 


1 In the opposite figure : 

AB and AC are two chords in circle M 

that includes an angle of measure 120“ » 

D and E are the two midpoints of AB and AC 


respectively.» DM and EM are drawn to intersect 





the circle at X and Y respectively. 





Prove that : The triangle XYM is an equilateral triangle. 


In the opposite figure : 

АС = AB ; X is the midpoint of AB ; 
Y is the midpoint of АС, 

т (4 MXY)- 30° : 
"rove that : The triangle AXY is equilateral. (Assiut 14) 
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-- In the opposite figure : 

Two concentric circles with centre M » 
is a chord of the greater circle 

and intersects the smaller circle at C › D 
and МЕ | АВ 

Prove that : AC = BD 





— In the opposite figure : 
ABC is a triangle drawn inside a circle with centre 


M (inscribed triangle) › MD | BC and МЕ | AC 





Prove that: 





(1) ED // AB (Кат El-Sheikh 16 » El-Beheira 13) 
2 The perimeter of А CDE = 5 the perimeter of A ABC 





== In the opposite figure : 
AB is a chord of circle M › 
AC bisects / BAM and intersects circle M at C 


If D is the midpoint of AB 





Prove that : DM | СМ 


In the opposite figure : 
AB is a diameter in circle M 
„ВА П DC = ÍN] 

Prove that : NC » NA 








In the opposite figure : 
AB is a diametér'of the circle М, 


CD is a chord. of it » XC | CD 





and YD CD 
Prove that : AX = BY (Sharkia 09) 
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|-- МА= МО=1 









^ A AMD в an isosceles triangle. 
· т (4 DAM) = т (4 ADM) = 25“ 
^ т (4 DAC) = 25° + 40° = 65“ 
^ In A ADC: 
т (4 ACD) = 180° 
. РС! 








- (25* + 65°) = 90° 
MEDC 






^, C is the midpoint of AB 


| У X is the midpoint of CB | 
. MX 1 BC 2567 j 
г. т (4. DMX) | Г 
= 360° - (90° + 90° + 56°) 74: М. 
= 1247 (First req.) 
„ МОЈ AB 
^. Dis the midpoint of AB | 
^ АО = 4 ст. | 
In A ADM : 
"mí(ZADM)z90* „АМ =г= 5 ст. 
=] 9 - 3 ст. 
| VES )-3-2cm. (Second req.) 


(Q.E. р) 


г D is the midpoint of AB 
> MD 1 AB 
г. т (4 BDM) = 90° similarly т (4 MEA) = 90" 
г. From A AFE : т (4. DFM) = 45% 
and from А РЕМ m (4 ОМЕ) 45° 
^. A DFM is an isosceles triangle. (Q.E.D) 
г C is the midpoint of AB 
. MD L AB 
In A ACM : ' т (4 ACM) = 90° 
г. (МС)? = (АМ)? ФАС)? (Pythagoras! theorem) 
^ МС = 3 ст. 
5 = & ст. 


^. (МС)? = (13): – (12)* = 25 
г. Ср = MD МО 13 
“. The агеа 01! A ADB = — 


B. " 5 
= x 24 х = 96 cm? 


(The req.) 


г X 15 the midpoint of AB 













„ MX 1 AB ^ т (4. АХУ) =90° 
‚> AB// CD » XY is a transversal 
.т(/ XYD)=m(AAXY) 
= 90° (alternate angles) 
* MY LCD 
г. Y is the midpoint of CD 
'" Dis the midpoint of AB 
. MD L AB 
2 Eis the midpoint of AC “. MEL АС 
г. тї DME) = 360? — (120° + 90° + 90°) = 60° 
4 ПРЕ ХМУ)+ш (4 DME) = 60° (У.О.А) 
" MX = МҮ =t 
> А ХУМ is amequilateral triangle. 
У X isthe midpoint of AB 
. MX DAB 
‚г. п GL AXY) = 90° - 30° = 60° 
„7 АВЕАС ~ ТАВ = 1 АС 
г. AX = АУ , MMC за 
. AAXY is an equilateral triangle. (Q.E. D. ) 


(Q.E.D) 


In the great circle : 

2 МЕ 1 AB > E is the midpoint of AB 

^ AE = ЕВ (1) 

In the small circle : 

г МЕЈ СО 

г. СЕ = ЕО (2) 

AE – СЕ = EB - ED 
(Q.E.D) 


> E is the midpoint of CD 


Subtracting (2) from (1): и. 
^ AC = BD 
> MD LBC 
ME L AC 
. In A ABC : 


. Dis the midpoint of BC 
2. E is the midpoint of AC 


~ D and Е аге the two midpoints of BC and AC 
respectively. 


:. ED// AB (Q.E.D 1) 
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| 2 Dis ће midpoint of BC 


> Ев the midpoint of 
у. ВС = + AC (2) 


А 
2 D and E аге the two midpoints of BC and АС 
respectively. 
ОЕ = 4 AB (3) 
Adding (1) › (2) and (3) : 


|... The perimeter of A CDE 


= i the perimeter of A ABC (Q.E.D. 2) 





In AAMC: 
АМ =МС=г .. т(2 МАС) = т(2 АСМ) 
| *.^ m(Z ВАС) = т (2 MAC) 
^ т (24 BAC) = т (2 АСМ) and they аге 
alternate angles 
>. AB// CM 


^ D is the midpoint АВ .. MDLAB 
„АВУСМ | .«DMLCM (Q.E.D) 





| InAMNC : *: МС + МС > NM (triangle inequality) 
„ МА=МС=г > ММ = АМ + МА | 
г. МС + МС > АМ + MA 
|“. NC» AN 
| Construction : 
Draw ME 1 CD to cut it at E 
Proof: . МЕ L CD 
| ^. Eis the midpoint of CD X 
‚ т (4 XCE) =m (Z МЕР) = 904 
. || but they are corresponding angles 
1e я, XC // ME similarly МЕ YD 
я, XC // ME / YD 
| +: XY and CD are (Ко transversals to them 








‚СЕ = ED ЖАМ = МУ 
.АХ-сВҮ (Q.E.D.) 
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Prep [ 3 ] - Second Term - Geometry - Unit [ 4] - The Circle 


Lesson [2] : Positions Of A Point and A Straight Line With Respect To A Circle 








Position ofa point with respect to i a ТД сігсіе 





If M is a circle of radius ma randAisa a point! in its арна ә then : 





Sr ee - 1 Ј Jo чин — = ш = —_ 
са 


o AM НИЕ the circio 55 Y Ө. А is on the circle М | €) Ais inside the circle М. 








| | | 
| | | 
| | 
| 
| | | 
| | 
| | 
| | | 
| 





——— ИМА>г ——\—— ШМА=Р— S>- ИМА<г —~ 


Second 


mm 











Bl 24 


Then Note that 


The figure ы 















| The straight line 1. 
lies outside 
MA>r the circle M 





* LN the circle M = Ø 
* LN the surface of the circle M = Ø 


— == = = — - — _____- === = тй. к = = 


Тһе тит line L is 
a tangent to the 


2 circle M at. A * LN the circle М = {A} 
МА =г А ә кауед * L N the surface of the circle М = {A} 
the point of 


“ГП the circle M = {X » Y] 
* LN the surface of the circle М = XY 


3 The straight line L is 
a secant to 
МА <r the circle М 





* ХУ is called the chord of intersection 
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| Two important facts 
| о The ие to a circle is perpendicular || е The оваја line which i is pecpendicaiar | 
to the radius drawn from the point | | to the diameter of a circle at one of its 


|| 
| endpoints is a tangent to the circle. 
| 











| 
| 
of tangency. | 








| | 
| 
| 























| 
| Le. if the straight line L 1$ a tangent to || е. if АВ: IS а diameter с of the circle М and 
| the circle M at the point А > | | the straight line L.-]- AB at the point A : 

then МА LL then L 1s à tangent to the circle M at the Lina А 


X б —- чини —— M M M ош = r . LA шо о ë o ei СТ T —— ÀÀ  — É—À s а = ш AK - aE СЕ A — — == 





— а = Е аа === 





In the opposite figure : 

BC is a tangent at B 

»>m(ZC)=45° 

; D is the midpoint of AH 

Prove that : DA=DM (Aswan 11) 


In the opposite figure : 

AB is a diameter in the circle М, 
ACisa tangent to the circle at A> 
2 m (Z DMB) = 100° 

Find by proof : 
1 m(Z ACB) 


н m (4 СОМ) (El-Menia 11) « 50° + 140° » 
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4 In the opposite figure : 

М is a circle with radius length 5 cm. ; 
ХУ = 12 cm. » MY N circle M = {Z} 
and ZY =8 cm. 


Prove that : XY isa tangent to the circle M at X 





(Matrouh 17 + South Sinat 16 4 Qena 15 + El-Beheira 14) 


_ In the opposite figure : 
ABisa tangent to the circle M at A » 


MA-8cm.»m(Z ABM) = 30? and АС | MB 





Find : The length of each of АВ and АС 


(Giza 19 з Matrouh 18 » New Valley 18 » ЕЕМопоја 14) « ВЪЗ ст. "44 3 ст. » 


In the opposite figure : 

M is a circle , XY ва tangent to the circle at X 
‚ MY П the circle = {7} , | 
ХУ = 12 ст. » УЙ = 8 ст. ии “== 





Find : The radius length of the circle. ( El-Menia 13) « 5 cm. » 


In the opposite figure : 


AB and AC are two tangents to the circle M 


» touch it at В » С respectively 





( Port Said 17) « 130? » 
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In the opposite figure : 
AB is a chord of the great circle and touches 
the small circle at C › АВ = 8 cm. and the 


radius length of the great circle = 5 cm. 





Find : The radius length of the small circle. 





In the opposite figure : 
Га С  AB// МО , 





DC touches the circle | 





m (4 ВАС) = 80° » т (4 MDC) = 20° 
and ACN МО = {Е} 
Find : m (4 ECM) (Beni Suef 05) « 30? » 


AB is a diameter in a circle of area 36 n ст” » BC isdrawn a tangent to the circle at В » if 


m (Z ACB) = 60? » then calculate the area of A ABC (El-Dakahlia 14) « 24^| 3 cm2 » 


Prove that : The points A (3 »— 1) B (— 4 » 6) and С (2 »- 2) are located in circle whose 
centre is the point M (— 1 » 2) «then find the circumference of the circle. 


( EI-Beheira 11) «10 Л length units » 


J If CD is a diameter of circle M Where M (1 › 1) » D (3 „-2) 











Find : The equation of the tangent to M at C (El-Dakahlia 11) « y == X + 4&» 
In the opposite figure : 
AB touches the circle Маг В 5 is a diameter of it » рата 
| | басгы А 

m (4 ВАМ) + X? and m(Z MDB) =2 X? 
Find : The value of Хал degrees. (Ismailia 06) « 18? » 
In the opposite figure : Ж” > v 

‘ | "We / / б “ Ў \ | 
Two circlésvare concentric at M | | М | | 
‚ АВйз a'chord in the greater circle and touches А № = / V, 


the smaller circle at C » if AB = 14 cm. 


Find : The area of the part included between the two circles. | (El-Dakahlia 19) « 49 Л cm? » 








| 
: 
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In the opposite figure : 
M and М аге two congruent circles » 


АВ is а common tangent to them , 





C is the midpoint of АВ , 
the circle M N MC = {X} „ше circle МП МС = [Y] 





Prove that : 1 AB 
A СММ 1 an 1sosceles triangle. 
XY // MN (El-Kalyoubia 04) 
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If a straight line L is a tangent to the circle M whose diameter length is 8 cm. » then L 


is at a distance of ·......... cm. from its centre. (Souhag 19 » El-Kalyoubia 18) 
(a) 3 (b) 4 (c) 6 (4) 5 

A circle М is of radius length 5 cm. » А is a point outside the circle.» 

then MA equals .......... СШ. ( Gharbia 03) 
(a) 5 (b) 5 (c) 8 (d) 4 


If the diameter length of a circle is 8 cm. and the straight line. L 15 at distance of 3 cm. 





from its centre » then the straight line L is --------- (Патецайб » El-Menia 14) 
(a) a tangent to the circle. (b) a secant to the circle. 
(c) outside the circle. (d) an axis of symmetry of the circle. 


If M is a circle its diameter length = 14 ст.» МА = (2 Х + 3) ст. where A is a point on 
the circle › then ХЕ... (El-Kalyoubia 17 + El-Sharkia 15) 


(a) 5 (b) 3 (с) 2 (d) 1 


L4] AB is a diameter іп a circle M. » AC and BD are two tangents to the circle » 


ер AC «s BD (Alexandria 13) 
(a) intersects (b) is perpendicular to 
(c) is parallel to (d) is coincident to | 


L A circle is of a circumference 6 Л cm. » and the straight line L is distant from its 


centre by 3 cm. $ еп the straight line L is --........ (Red Sea 19 » Red Sea 17 > El-Monofia 15) 
(a) a tangent to the circle, (b) a secant. 
(c) outside the circle. (d) a diameter of the circle. 


If the area of the circle-M is 16 Л ст“ > А is a point in its plane where МА = 8 cm. » 
then A lies ---------. the circle М (Qena 17 + El-Sharkia 09) 


(a) inside (b) outside (c) on (d) at the centre of 


М isa circle with diameter of length 8 cm. If the straight line L is outside the circle ; 
then the. distance between the centre of the circle and the straight line L € .........- 
(а) |4>»|  (5)[0,4| (с) |0 » 41 (d) [0 58] (Kafr El-Sheikh 14) 








| Раде (6 ] – Prep | 3 1- Second Term - Geometry - Unit [ 4 ] - Lesson [ 2 1 - Mr. Ma. Esmaiel | 








A circle with diameter length (2 X + 5) ст. » the straight line L 15 at a distance (X + 2) ст. 
from its centre » then the straight line L 1$ ---------. (Port Said 17) 
(a) a secant to the circle at the two points. 

(b) outside the circle. 


(c) a tangent to the circle. 


(d) an axis of symmetry of the circle. 


ABisa tangent to the circle M 2 

m(Z В) = 30° , AM = 6 ст. É M 

s then МВ =... cm. (Red Séa 18) | a | | 
(а) 3 (b) 6 (c) 9 (4) 12 ; 190 ` а: 
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- BC isa tangent to the circle M at B 
г. ВС 1 MB 
In å ABC : т(2 А) = 180° – (45° + 90°) = 45° 

‚ "" Dis the midpoint of AH ^. MD L AH 
In A ADM : 
т (4. ОМА) = 180? - (45° + 90°) = 45% 
·. т (4. DAM)=m(Z DMA) 


^ DA = DM (Q.E.D.) 


‚т (4 CDM) = 180° - 40° = 140° (Second гед.) 


„ МА =г= 5 ст. “. МУ = Зет. 
7: (MYY = 169 „(МХУ = 25 

s (ХҮ)? = 144 

(МХ) + (ХҮ) = (МУ) 
г. т (4 МХУ) = 90" ~ MY LMX 

;. XY isa tangent to the систе M at X (Q.E.D.) 


MM" 


" AB is a tangent to the circle M at. А 
г. т (4 MAB)290* 


MA E 
4 P X P = —_ 
(ап (В) = AB an X AR 


ЗАВ = ВУЗ ст. 


In A ABC which is right-angled at C 
~ т (4 АВСУ- 302 
‚ Ап. Шын. Го“. 


(Second req.) 





In AMDB : 

“ МО + МВ +г 

г. т (4 MBD) = m(Z MDB) = — TL = 40: 
‚> AC isa tangent to the circle M at A 

;. МАЈ АС 

In A ABC : 
m (Z С) = 180° - (90° + 40°) = 50° (First req.) 
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^ XY is a tangent to the circle at X 














‚ MX 1 Ху я. т (4. МХУ) = 90° 
7. In AMXY : (МҮМХ) + (ХУ) 
г. (MZ + 8) = (МХ + 144 

"О МЕ = МХ =f По (г+8у =г + 144 
+ 16 г +6%=7 + 144 Ц г = 80 


S0 5 ст 


т: (The req.) 


А а tangent tà Шестсе M at B 
„ МВ! AB ‚ т (4 ABM) = 90" 
JAC isa а tangent to the circle M at C 
> МС 1 АС г. т (4. АСМ) = 90“ 
^. In AA ABMs ACM which are right-angled 
МВ = МС = г 
AM is а common hypotenuse 
„ЛА ABM = A ACM 
г. m(Z AMB) = m (4 АМО) 
*. MA bisects 2 BMC (First req.) 
From A ABM : m (Z AMB) = 180° - (90° + 25°) 
= 65° 


„т(4 ВМС) =2х 65° = 130° (Second req.) 


In the small circle : 

„ МС L АВ 
МС L AB 
”. АС = 4 ст. 


· ABisa tangent atc 
In the great circle : '. 

7. С 15 the midpoint of AB 

‚ *. АМ 5 ст. 

. In AACM which is nght-angled at C 


= (AMY -(ACY =] 25-16 = 3 cm. (The req.) 
2 DC ва tangent to the circle M at C 
. МС L DC . m (4. MCD) = 90° 
^. In A DMC : т(21 ОМС) = 180" - (90° + 20°) = 70° 
>: АВ/ MD › AE is a transversal to them 
г. m(Z МЕС) = m (4 BAE) = 80“ 
(corresponding angles) 
^ In A МЕС: 
m(Z ECM) = 180° - (70° + 80) 2 30" (The req.) 





_| 








“Тһе area of the circle = 36 Л 
„гя-36л 

. r^ = 36 
n г=6 ст. 
^. АВ = 12 ст. | 

2 ВС ва tangent to the circle M at В 
. BC LAB 


In A ABC : tan(Z С) = AB 
BC 
|2 


— tan (60°) _ 


“ The area of А ABC 
5 АВХВС = 1 х12х4үз 


= 241 3 ст: (The req.) 


Зе «V = 6 +9 =f 25 


= 5 length units 


=19 +16 = 4 


= 5 length units 


- 5 length units 
. МА = МВ = МС 


'. The points A + В and С lie on the circle М (ОЕЕО) | 


‚ its circumference = 10 Л length units. (ОБ0.2) 


FA CD is à diameter in the circle M 
^ Mis the midpoint of CD 
Let C (X » y) s (1 ‚1)=( 2%2 


Е 


‚г. Х+3=2 


^Oy 2:2 


meas 204-6 4. 5 
3 + | 1 


. The керн of thé perpendicular straight line 
(О CD Р = = = 


>. the tangent to the circle Mat С is 
perpendicular to CD 

. The slope of the tangent to the circle at С = 

. The equation of the rangent is : у = = Х+с 


г the tangent passes through the point С (- 1 +4) 
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* AB touches the smal! circle at C 
^ МС | AB 
„> АВ is a chord of the 
ereat circle > MC | АВ 
„Св м парови of АВ 
. АС = 5 = 7 cnt 


" AAMC is night angled at € 
. (АС)? "(МА)" - (МСУ 
. (Ds (МАХ - (МС) 
г. (МАУ (МС): = 49 
гу Тһе area of the. included part between the two 
Circles = the area of the greater circle – the area 
of the smaller cirelé = Л (MA) - л (МС) 
= M (МАХ -(МС):] = 49 Л ст: (Тһе гед.) 


- ABT isa А, to the circle M at B 
„МВА АВ .ат(/ АВМ) = 90° 
г MBe MD (lengths of two radii) 
.т(/ МВП)-т(/ MDB)=2 x^ 


bin A ABD : m(Z А) +т (2 АВО) + т (2 О) = 180° 


г. Х® + 90° + 2 Х" 2 Х° = 180° 
г, ЭХ“ = 90 „Ха 16° (The гед.) 
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Construction : We draw MA and NB 
Proof: ; АВ isa tangent to the circle М at A 
similarly LAB 
“. MA // BN 


> ^ МА = NB (two radii of two congruent circles) 














г. АММВ 15 a parallelogram 

:. AB// MN (Q.E.D. 1) 
In ДА АМС + ВМС: 

ГАС-ВС (given) 

| МА = BN (given) 

[т (4 MAC) = m (Z МВС) = 90° (proved) 
. AAMC =A BNC г. МС = МС (1) 
" А СММ isan isosceles triangle — (Q.E.D. 2) 
^ МХ МУ (2) 
, Subtracting (2) from (1): 


.MC-MXsNC-NY  ..CX-CY 














". From the isosceles triangle XCY 
ae | 40? mis |) 
^Lm(ZUCAY)ms——————— 


F. 


and from the isosceles triangle ММС 
180° -m (4 |) 
е 


(3) 
"„ m(ZCMN) (4) | 
From (3) and (4): т (4 CXY)2m(Z СММ) 
and they are corresponding angles 

XY // MN (Q.E.D. 3) 








и с. = 


о" > со по о 9 ; 
9 | 
94 





Page | 10 | - Prep | 3 | - Second Term - Geometry - Unit | 4 | - Lesson | 2 | - Мг. Ма. 














Prep [3 ] - Second Term - Geometry - Unit [4 ] - The Circle 


Lesson [3]: Positions Of A Circle With Respect To Another Circle 


























Then the two circles are : Distant | , пеп (пен Fircles are : | 
Touching externally | 
| Notice that : | и? | Notice that 27 | 
» The circle M Г) the circle М E. The circle M ( | the circle N = [A! | 
“Тһе surface of circle M () the surface | s» The surface of circle МТ) the surface 
of circle М = СО | of circle М = ТА) | 
"i ~ | e= p 
| ad 
| | | | 
| | 
| | 
Then the two circles аге: Then the two circles аге: 
Intersecting | Touching internally 
| Notice that : | Үт dg | | Notice that : | 
“Тһе circle M f ) the circle М ТА р в) | 6. The circle M f) the circle М = {A} 
» The surface of circle M (| the surface of | “Тһе surface of circle M |) the surface 
circle М = the surface of the shaded part. | _ of circle М = the surface of circle N | 























| 
| 
| | 
| | 
Then the two circles are : рн | | 
| і пеп A cines are Then the two circles are : 
One inside the other ee 
| A (the circle М is inside the circle М) Рт 
ОМ | Notice in the two cases that : | MEE 
| “Тһе circle M Г) the circle М = Ø 
| | 


» The surface of circle M f ) the surface of circle М = the surface of circle М | 


ЕЕЕ = = = = = = —————— — ——— € ——À—— — —À——— — —— шш: —— —Á— — ——À —— —— — ——H—— ники c — шышы: хх: ои — — = = = — = ==: = = = = —— 
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м БЕ 

































| 

— —— = | 

0 щ к= г, г, + г, | 

| EIE The length of MN | 

| 

| i 

| One inside Touching | „| Touching | ыы | 

| the other | internally ) intersecting | externally шаш | 

| ay ле. телец ламата те? 2 omn А" ПЕТЕ 

ее Remarks | И Ф.' 









From the previous summary , we notice that : | 
О If M and М are two distant circles » then: MN € | с + + ; T2 

© If M and М are two intersecting circles › then : MN €] Г. = 3 n + hu 
6) If M and М * ione of them is inside the оша; > then : MN кер o Е "ц - 28 99 


€——Ó————— 








Corollary 4 ) 








The line of centres of two touching circles passes чите the point of tangency and 
is perpendicular to the common tangent at this point. 


In the two opposite figures : 
If the two circles 


M and N are touching 





at A (the point of tangency) » 
the straight line L 1s a cor 
‚ then A € MN and MN L the straight line L 





mon tangentto them at A 


Corollary 2) 

















The line of centres ‚ог two nec ting circles is perpendicular to the common chord 
and bisects it. 





In the opposite figure 
If M and N are two circles intersecting at А and В › 


then MN | ‚ MN bisects AB i.e. АС - BC 





This mean that MN is the axis of symmetry of AB 
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In the opposite figure : B 
M and М are two circles touching at 5 / " vy 
1 | the distance between their centres MN = 12 cm. \ j 
If NB =7 cm. O- ~ 
Find : The length of MA 


L In the opposite figure : 

M and N are two circles with radii lengths of 10 èm. and 6 cm, 
respectively and they are touching internally at A ; 

AB is a common tangent for both. + 3 
If the area of А BMN = 24 ст“ x ~ | 
Find : The length of АВ (El-Kalyoubia 18 » Luxor 16 » Port Said 14) « 12 ст.» 








iJ In the opposite figure : 
M and М are two intersecting circles at A and В» D LÀ 


C € BA »D Ethe ciréle № / 





| м | Y | M / 
m (4 MND) = 125? and т (2. BCD) = 55° V =” 


Prove that : СО 15 a tangent to circle N at D (Red Sea 19 » Kafr El-Sheikh 17 » Souhag 15) 





In the opposite figure : 

M and N are two intersecting circles at А and В» 

C is the midpoint 6f ХУ » m (4 D) = 40°, 

FZisa tangent to the circle N at F where MN N FZ = {F} 
Find : m(4 CME) « 140° » 


2) Ргоуе that : FZ // AB (El-Fayoum 11) 
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In the opposite figure : 

Two congruent circles M and N are intersecting at A and B 

If МА = 10 ст. "АВ = 12 ст. 

Find by proof : The length of MN (El-Menia 17) « 16 ст. » 





LJ M and М are two intersecting circles at A and В › МА = 12 ст „МА = 9 ст. and 
6 | ММ = 15 см. 
Find : The length of АВ (Port Said 11) «14.4 ст. » 


Іп the opposite figure : 

M and N are two intersecting circles at A and B 
7 | where С is a point on the circle М, 
D is a point on the circle МЭС EMN DEMN 
Prove that : m (Z CAD) = m (4 CBD) (El-Sharkia 15) 








If M (3 » 5) and N (-3 »—7) are Те two centres of two circles whose radii lengths are 





в | 415 length units and 21/5 length йпїїз respectively › A (– 1 »— 3) 


Prove that : The two circles are touching at. A showing the kind of tangency. (Helwan 09) 





Раде | 4 | - Prep | 3 | - Second Term - Geometry - Unit | 4 | - Lesson | 3 | - Mr. Ma. Esmaiel | 











M and N are two circles touching internally » their radii lengths are 3 ст. 


and 5 ст.» then MN = .......... cm. ( Beni Suef 17 з El-Gharbia 15) 
(a) 8 (b) 6 (c) 4 (d) 2 


е 4 ст. апа 2 ст. 
, then MN = ........ “ СТ. (Cairo 15) 
(a) zero (b) 2 (c) 6 (d) 7 


M and М are two circles touching externally › if their radii lengths t 





M and М are two circles of radii lengths аге 9 cm. and 4 cm. respectively › MN = 5 cm. > 


then the two circles are .......... ( El-Dakahlia 17 » El-Gharbia 14) 
(a) touching externally. (b) touching internally. 
(c) intersecting. (d) distant. 


M and М are two circles : their radii lengths are 8 cm. and 3 cm. » Е MN = 11 ст. > 


then the two circles M and М аге ...#% ( El-Menia 13) 
(a) distant. (b) concentric. 
(c) intersecting. (d) touching externally. 


M and М аге two circles » their radii lengths аге 4 cm. and 3 cm. If MN = 9 cm. » then 


the two circles аге... (Port Said 09) 
(a) distant. (b) intersecting. 
(c) touching. (d) one 15 inside the other. 





If the radii lengths of the two circles M and М are 6 cm. » 3 cm. » if MN = 2 cm. 


» then the two circles. M › N аге .......... ( El-Dakahlia 18) 
(a) intersecting. (b) one is inside the other. 
(c) touching externally. (d) distant. 
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If the radius length of the circle M = 3 ст. and the radius length of the circle N = 5 cm. 


> ‚ММ = 6 ст. » then Ше two circles M and М are .......... (El-Gharbia ОВ) 
(a) distant. (b) one is inside the other. 
(с) intersecting. (d) touching externally. 
LJ M and М are two intersecting circles their radii lengths are 3 cm, and 5 cm. 
respectively » then MN C .......... (Аехапата #6 » Сато 16 «Suez 11) 
(а) |0.2) (b) |2 » 81 (с) |8 » cof (а) |2 » сој 
Two circles М and М with гади lengths 8 cm. and 5 ст. respectively › are touching 

9 || when MN Е.......... (El-Dakahlia 16) 


(а) ]13 » 31 (b) ]3 » 131 ORAS, 13] "> (d) 13 53) 


M and М are two intersecting circles at А and В » then the axis of symmetry of AB 
[S «e (El-Monofia 04) 
(а) MN (b) NM (c) MN (d) MN 


If the radius length of the circle M = the radius length of the circle М = MN : then the 


two circles аге... (Alexandria 05) 
(a) one 15 inside the other. (b) touching externally. 
(c) distant. (d) intersecting. 


If the two circles M and N are touching internally » the radius length of one of them 15 3 cm. 
and MN = а ст. »then the radius length of the other circle = .......... ст. (Giza 17) 
(a) 12 (b) 11 (c) 6 (d) 5 





M and М are two touching circles where MN = 6 cm. » the radius length of the greater 
circle is 10 cm. » then the radius length of the smaller circle = .......... ст. (El-Sharkia 05) 


(a) 16 (b) 12 (c) 8 (d) 4 
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M › М and L are three circles touching externally two-by-two* their radii lengths are 5 ст.» 


бст. and 4 ст.» then the perimeter of the triangle MNL = ...... cm. (El-Monofia 11) 
(a) 15 (b) 30 (c) 4 (d) 60 


If the two circles M and N are touching externally » the radius length of the circle M 
is 4 cm. "И MN 7 cm. › then the circumference of the circle М 18%... cm; 
( E-Monwfia 16) 


(a) 4 JL (b) 6 IU (c) 7 IU (аул 


А circle M of radius length 4 cm. touches a circle М internally „ MN 7 cm. » then Ше 
16 | circumference of the circle M : the circumference of the circle М = --....--- (E/-Dakahlia 09) 


(a) 4:7 (b) 3:4 (c) 453 (d) 4 : 11 
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^ ММ + МА + МА 
" МА = МВ = 7 ст. (lengths of two radii) 
г. 12= МА +7 ..МА=5ст. (The req.) 


г The two circles are touching internally at A 


*. ММ- 10-6-4ст., MN 1 АВ 


г. The area of A BMN = + x MN x AB 


= 


^ АВ = 12 ст. (The req.) 





КА MN is the line of centres ; AB is the common 
chord 

~ АВ. ММ :. m (4 AEN) = 90° 

^ The sum of the measures of the interior angles of 
the quadrilateral CDNE = 360° 


· т (4 CDN) = 360° - (55° + 125° + 90°) = 90° 
» NDLCD 
^. CD is a tangent to the circle М at D (Q.E.D.) 


55, NM is the line of centres + AB is the с тї 
chord 
>. MN 1 АВ ~ т САЕМ 90° 
‚ * Cis the midpoint of XY 
;. MCLXY 5 (Е MCX) = 90° 
In the quadrilateral ОСМЕ : 
т (2 CME) = 360° - (90° + 90" + 40°) = 140° 
(First req.) 
„Е? іѕ а tangent (0 the circle N ar EF 
+ МЕЈ ЕЙ ^ т (МЕД) = 90° 
. т (4 МВА) = т (2. NFZ) 
and they are Corresponding angles 


- FZ // АВ (Second req.) 


© MN is the line of сети > AB is the 
common chord of the two circles 
‚С the midpoint of AB 
=, AC = = х 6 cm. 


> 
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„АС. MN 
^, C is the midpoint of MN 
" MNz2MCz2xBzló6cm. 








(The req.) 


+ MN is the line of centres › 
AB is the common chord of 
the two circles 

;. MN LAB , АС = CB 

In AAMN: (AN). = 81 | 

‚(АМ = 144 „(ММ)“ = 225 ^ 

MNF = (АМ)? + (АМ) 

. ДАММ в right-angled at A » ^ АС 1 MN 

AMMAN _ 12x9 = 


MN 15 
г. АВ с 2 АС= 14.4 cm. (The req.) 


ХАС = 7.2 ст. 


- МА the line of centres 

‚ AB is the comnon chord 

г. MN is the axis of symmetry of 

^ CA = CB 

г. In A ABC : т (4 САВ) = т (2 CBA) (1) 
7" ОА = DB 

^ In A АВО: m (4 ОАВ) = m (2 DBA) (2) 
By adding (1) + (2): 

и, т(4 CAD) =m (4 CBD) (Q.E.D.) 


(3 + 1: + (5 + 3) =) 
= 475 length unit 
^, A € the circle М 
(~3 + 1) +(-7+3) -1 4+16 
= 2/5 length units 
г, А Е Ше circle М 
(3+3) «(S 7) = 36 + 144 
= | 180 = 61/ 5 length units 
^. ММ = МА + МА 


^. The two circles are touching externally. (Q.E.D.) 











О 








Раде [ 9 ] - Ргер | 3 | - Second Term – Geometry - Unit | 4 | - Lesson | 3 | - Mr. Ма. Esmaiel | 

















| Page [ 1 | - Math - Mr. 






Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 | 


Prep | 3 | - Second Term - Geometry - Unit | 4 | - The Circle 


Lesson [ 4] : Identifying The Circle 


The circle is identified if we know : 


Г its centre. its radius length. 





In the following» we will study the possibility of identifying (drawing) the circle under 
certain conditions. 


First | Drawing a circle passing through а given point 





We can draw an infinite number of circles passing through a given point. 


Second Drawing а circle passing through two given points 
There is an infinite number of circles that can be drawn to pass through the two 
points A and B and all their centres lie on the axis of symmetry of AB 


L 
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tt Remarks 
‚ If AB is a line segment and the required is drawing a circle passing through 
the two points А and B » then : 





э | > еп we can draw two circles (as shown in the previous exami) 





» then we can draw one and omiy on one e circle с И 15 the smallest circle) 


» 0. 


ianieter of it and its centre 


ы” M 








is the midpoint of AB та 
3) и. r« + АВ |, then it is impossible to draw any circle. | 
• Апу two circles do not intersect at more than two poir its. Г ү” 95 


Urawing a circle passing through three given points 





If A „В and С are three points іп the plane and the required is drawing a circle 
passing through the three points А • B and С: 
Then we must distinguish between two сйзев: E 
БЕК the points A » B and C are collinear as in figure (1) 
» then the two straight lines L, and 1. are parallel not 








intersecting. 
In this case » it is impossible to draw a circle passing 
through the three points А» B. and C Fig (1) 


i.e. 





If the points А » В and С are not collinear as in figure (2). 





the centre of the required circle which passes through the 


L, and 15 intersect at one point as M » then М is 





three points А» B and С» then the radius length 
of this circle = MA = МВ = MC 





F Гога yt hree shes ien , th 


irc le с in b 





е dra га iV мп to ра 55 











| Раде [ 2 | - Prep | 3 | - Second Term - Geometry - Unit [ 4] - Lesson | 4] - Mr. Ma. Esmaiel | 





Page [ 3 | - Math - Mr. Mahmoud Esmaiel - Mobile : 01006487539 - 01110882717 





Notice that : 
There is a unique circle passing through three points as A › В and С which are not collinear 
and the centre of this circle is the point of intersection of any two axes of symmetry of the. | 
| axes of the line segments AB » BC and AC ? ы” 

















Corollary 4) 





The circle which passes s through the vertices of a triangle is called the circumcir 
of this triangle. > = _ X 









• The triangle whose vertices Пе оп a circle is called /, ^y в 
ngle of this circle. Гч sz 
ща av 

In the opposite figure : Ш/, 4 
M is the circumcircle of A ABC (> > f 


or A ABC is the inscribed triangle of the circle M У қ ~. 


the inscribed tri: 








Corollary 2) 

















then " wis Mi is ес centre of < Е of AABC 


ғ 


I 
ь Ж | Ex 
т. . > 


е 


|" 
n | 97. 
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tt Remark | 
The position of the centre of the circumcircle of the triangle as M differs 
according to the type of the triangle as shown in the following table : 








The acute-angled triangle 


| 


| 
| 


| 
| 
| 








The right-angled triangle | ш obtuse-angled triangle | 








| 


| 
| 
| 
| 
| 





| = . ыл . ге | | 7. а * ғ . . | 4 
| Mis inside ] | | М is the midpoint Ау 
| the triangle . of the hypotenuse 5 





| 

А | 
| 

|| 

| 

ы | 











| Mis outside | 
‚ the triangle | 


a 
= ји 


) 


а LET езана Е 
Е = ан = —g ÓM €—————— ee че; м кшш ЗШ ср щш ee т 





“А special сазе: 

The centre of the circumcircle of the equilateral triangle is : 
- The point of intersection of its sides axes, 
- The point of intersection of its altitudes. 


- The point of intersection of its medians. 





- The point of intersection of the bisectors of its interior angles. 


се Remark | | 
We can draw a circle passin 


= Ir ще — i, =; 


through the vertices of (the rectangle » the square ог 


~“ 








the isosceles trapezium) while. ме cannot draw a circle passing through the vertices 


of (the parallelogram » the rhombus or the trapezium which is not isosceles). 2? 
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=> 4- 7 g 3 E-I- 








If A CL » draw the circle M passing through А and its radius length = 3 cm. if: 















4 | 1 М Ethe straight line L » how many circles can be drawn 7 
[2] МЕ the straight line L » how many circles can be drawn 7 (Assiut 11) 
А and B are two points where AB = 6 cm. Draw a circle of radius length 5 ст. and passes 
through the two points A and B 
Find : 
The number of circles can be drawn. 
2) The distance of the centre of the circle from AB by proof. (Damietta 17) « 4 ст. » 
AB is a line segment of length 6 cm. Draw the circle that passes through the two points 
A and B and its radius length 1s the smallest length. (Luxor 05) 
Using the geometric tools and draw.AB with length 6 cm. » then draw AC 
where т (Z САВ) = 60° , draw the circle that passes through the points A ЭВ and its centre 
lies on АС and calculate the length. of its radius (Don't remove the arcs). (Ei-Dakahlia 17) « 6 ст.» 
Draw a circle with radius length of 3 ст. ànd touches to the straight line L 
What is the number of possible solutions ? (Giza 06) 
iJ Draw the right-angled triangle ABC at B where AB = 4 cm. and ВС = 3 ст.» then draw 
6 | the circumcircle of this triangle. Where does the centre of the circle lie with respect to the 
sides of this triangle ? (Damietta 18) 
Using geometrical instruments » draw the isosceles triangle ABC in which 
7 | m(Z АВС) = 120? + ВС = 4 cm. Determine the centre of the circumcircle of it 
and find its radius length. (El-Dakahlia 11) «4 ст. » 
Draw А АВСіп which : АВ = 5 ст. » ВС = 4 ст. » and СА = 3 cm. What is the type of 
the triangle with respect to the measures of its angles ? then draw a circle whose centre 15 
в the point А touches BC ; another circle whose centre is B and touches AC and 
a third cirele whose centre is C and touches AB (Beni Suef 06) 
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If A (2 50) and В (- 2 3) » draw а circle M of radius length 4 length units and passes 
9 | through the two points A and B 
How many solutions are there for this problem ? (North Sinai 09) 
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It 1$ possible to draw .......... passing through а given point. (New Valley 0% 
(a) one circle (b) two circles 
(c) three circles (d) an infinite number of circles 
The number of circles which passes through two given points 18----- MGiza 12) 
(a) 1 (b) 2 
(c) 3 (d) an infinite number. 
The number of circles passing through three collinear points is ---------. 

(занћар IS + Ска 16 з Ismailia 15) 
(a) zero (b) one (c) three (d) an infinite number. 
The number of circles passing through three non-collinear points 1$ ----- (El-Menia 17) 
(a) 1 (b) zero (с) 2 (d) 3 
We can identify the circle if we are given ---------. ( El-Sharkia 08) 
(a) three collinear points. (b) two points. 
(c) three non-collinear points. (d) one point. 
The centres of the circles passing through the two points A and B lie on -..----.-. 

(El-Dakahlia 17) 

(a) the axis of symmetry of AB (b) AB 
(c) the perpendicular to AB (d) the midpoint of AB 


The centre of the circumcircle of a triangle is the point of intersection of ---------- 
( El-Fayoum 19 + Kafr El-Sheikh 17 + Qena 17) 


(a) the bisectors of its interior angles. (b) the bisectors of its exterior angles. 


(c) its altitudes. (d) the symmetry axes of its sides. 
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If A ABC is right-angled at В ; then the centre of its circumcircle 1$ ---------. (Ismailia 03) 


(a) the midpoint of AB (b) the midpoint of AC 


(c) the midpoint of BC (d) outside the triangle. 


It is (impossible) to draw a circle passing through the vertices of ..=. 9. 





(Beni Suef 17 з Е!-раштћа 13 + EldSharkiat1 2) 


(а) а rectangle. (b) a triangle. (c) a square. (4) a rhombus, 
It is possible to draw a circle passing through the vertices of »-------- 


(El-Sharkia 195, Звићаг 18 ЗАаРЊ7 » Beni Suef 16) 


(a a rhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. 


If is a line segment of length 4 cm. ; then the radius length of the smallest circle 


which passes through the two points A and В = ---------. cm. (El-Monofia 16) 
(a) 2 (b) 3 (c) 4 (d) 5 


If AB = 6 cm. » then the area of the smallest circle which passes through the two points 
7) 


А and В = .......... ст; (El-Sharkia 13) 
(a) Зл: (b) 6 7 (c) 8 T (d) 9 X 
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(2) When ме L ме can draw ап infinite number 


The centre of the circle lies at the midpoint of the 


In A АВС: 
АВ ВС 


[1] We can draw two circles 
2 ПААМО: 
© M,D L АВ 
. Dis the midpoint of AB 
г. АО = i АВ = 1 хб 3 ст. 
> m (2. ADM) = 90% | 


^. A ABC is an isosceles triangle 
р г. ВМ bisects 2 АВС у. m(Z МВС) = 60“ 
У МВ = МС = г 
. А МВС is an equilateral triangle 


(The геа.) - МВ = МС = ВС = г = 4 ст. (The req.) 
















8 
The type of this triangle according to the measures of 
ИТ, 4 its angle is right-angled triangle at C 
In AADM: « AD L MD 
^. Dis the midpoint of AB 
‚Ар = 1 АВ= 1 хб6= 3 ст. Деф АВТО +27 (03) 
‚с m(Z ADM) 90“ | 9 = /16+9 = 72: 


= 5 length units 
г. There are two solutions 


»om(ZA)= 60° 
г. т (4. AMD) = 180° - (90° + 60°) = 30“ 
7. АМ = 2 AD =2 8.56 cm. (ТЋе гед.) 


There аге ап infinite number of circles whose centres 
lie on а Straight line parallel to the straight 
line L at a distance 3 cm. from it. 
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Prep | 3 | - Second Term - Geometry - Unit | 4 | - The Circle 


Lesson | 5 | : The Relation Between The Chords Of A Circle With Its Center 





Fig. (1) А. Fig. (3) — 





Using the ruler » you can check by yourself the truth of the following information : 


| 
AB » CD AB « CD АВ + CD 
› МХ < МУ | »>MX > МУ | ›МХ = МУ 











The relation between Ше chords of a circle and Из centre : 





Theorem 





If chords of a circle are equal in length, then they are equidistant from the centre. 


Given | АВ = СО, МХ | AB and MY L CD 
КТ.Р. | MX = МУ 








Construction | Draw МА апа МС 


Proof | „МХ L АВ 





г, X is the midpoint of AB 
‚ ay ЗАМ 
г. АХ = > АВ 


2 MY:ECD г. Y is the midpoint of CD 
"AM 1 ~ 
у. СЎЁ > CD 


АВ = СО (given) .. АХ = СУ 


" AA AXM and СУМ ; both have 4 МА = МС =r 
т (4 АХМ) = m (2 СУМ) = 90? 


г. AAXM=ACYM , then we get: MX = MY (Q.E.D.) 
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== ЧИ, 






Corollary 
In congruent circles, chords which are eq 


In the opposite figure : 


If M and М are two congruent circles • 
АВ = CD ; МХ | ABand МУ LCD; 
Шеп МХ = МУ 








Converse of the theorem —— — — :::5::-:. 


In the same circle (or in congruent circles) » 





chords which are equidistant from the centre (s) are equal in length, 


„е. In the opposite figure : 


If AB and CD are two chords of the circle М, 


B 
MX L АВ, МУ LCD and MX = MY ;thén AB = CD 





Also in the opposite figure : 
If M and N are two congruent ciréles » AB is a chord of 
circle М and CD is a chord of circle М 


‚ МХ | АВ, МУ 1 CDand 





| МХ = NY ›Шеп АВ ="@D 





| 
| | 
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=> 4- 71 Кеј Е- 3 - У -- 








In the opposite figure : 





The triangle ABC is an inscribed triangle inside a circle M 
4 т (4 В=т(< С) › 
X is the midpoint of AB » МУ | AC 


Prove that : MX = MY 





In the opposite figure : 

М is acircles m (Z A) = 60“ 

› Х is the midpoint of AC 

» У is the midpoint of BC 

» НХ =EY 

Prove that : A ABC is an equilateral triangle 


— In the opposite figure : 

AB and AC аге two chords едир length in the circle M 
› X is the midpoint of АВ, 

Y is the midpoint of AC апд т (Z САВ) = 70° 





Calculate · M (4 DME) « 110°» Е Т) | 
Prove that: XD= YE (New Valley 19 » Port said 18 » Matrouh 18» Cairo 17) 


44 In the opposite figure : 

AB and AC ate tWo chords equal in length in the circle M 
,Х is the-midpoint of AB. 

MX intersects the circle at D » MY L AC 

intersects it at Y and intersects the circle at E "ЕРУ 
Prove that : 1 ХО = YE m(ZYXB)=m(ZXYC) (Аззіш 18 › El-Gharbia 13) 





АВ and АС аге two chords equal in length in the circle М » Х and У are the midpoints of 
AB and АС respectively » m (Z MXY) = 30“ 
Prove that : [1] A MXY is an isosceles triangle. 

2 A AXY is an equilateral triangle. (New Valley 16) 
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In the opposite figure : 
M and N are two circles intersecting at A and B 
‚ MX | AC and intersects AC at X and intersects 









° the circle M at Y » MN to intersects at D and 
intersects the circle M at E» if AC = AB 
Prove that : XY = DE (EPRalypubia 18) 
(11 AB and AC are two chords in the circle М» MX | AB + У is the midpoint of АС, 
m (4 АВС) = 75? › МХ = МУ 
7 Find : т (/ ВАС) « 30° » 
2 | Prove that : The perimeter of A АХУ = 5 the perimeter of A ABC 
(Кат -5леікА 18 » Alexandria 16) 
In the opposite figure : 
Two concentric circles at M » AB is a chord 
: in the greater circle and cuts the smaller circle 


at C and D » AZ is a chord in the greater circle 
and cuts the smaller circle at X and Y If m (Z ABZ) 2 m (Z AZB) 





Prove that : CD = XY ( El-Kalvoubia 17 » Souhag 13) 


—4 In the opposite figure : 

AB and are two chords of the circle М, 
MX | AB and intersects the circle at Е, 
MY .L and intersects the circle at E > 








FX = EY 
Prove that : 
АВ + CD (El-Gharbia 16 » Кат El-Sheikh 11) 
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In the opposite figure : 
AB and AC are two chords of the circle M » equal in length 
X and Y are their midpoints respectively. 


IY) = 120° ; YZ bisects 2. AYX 





If m (Z XI 
Prove that : YZ || МХ (Сато 08) 


1J In the opposite figure : 

The circle М П the circle N ={А,В} , AB N MN = 163, 
DEMN ‚МХ | AD and МУ | BD 

Prove that : МХ = МУ 


== In the opposite figure : 
The concentric circles of radii 4 cm. » 2 ст. 
A ABC is drawn such that its vertices lie 


on the greater circle and its sides touch 





the smaller circle at X ›У › 7. 


Prove that : 
A ABC is an equilateral triangle and find its area. (El-Fayoum 19) « 243 cm? » 


In the opposite figure : 


M ; N are two intersecting circles at В › С 


„АС MN 
Prove that : BD = СЕ ( El-Dakahlia 17) 


In the opposite figure : 

AB is a diameter of the circle М» AC and BD are two chords in it , 
МХ = МУ, МХ | АС „МУ | DB 

Prove that : 





А HAB is isosceles triangle. 
HC - HD (Beni Suef 12) 





15 

















In the opposite figure : 

A ABC is inscribed in the circle M › 

m (2. ВАС) = 60° » X is the midpoint of АВ, 
Y is the midpoint of AC and MX = MY 
Prove that : 


ABC is an equilateral triangle. AM.L 





In the opposite figure : 

AB and CD are two chords of the circle М, 
equal in length » X and Y are the two midpoints 
of AB and CD respectively. XY is drawn to cut 
the circle at E and Е › ML is drawn | XY 
Prove that : XE - YF 





In the opposite figure : 

M and М аге two circles touching internally at А, 
AB and AC are two chords drawn їй 

the greater circle М such that Шеу аге equal in length 
to cut the smaller circle M at.L and K respectively. 
Prove that : AL = AK 





In the opposite figure : 
M is a circle » MD | AB 





; МЕ | АС 
А (2 52) DQ »0) and E (3 > 4) 
Prove that : ME = MD (Kafr El-Sheikh 13) 
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In the opposite figure : 
M and N are two circles of radii lengths 


4 cm. and 5 cm. » AC touches the circle M 





19 | а A and cuts the circle М at B and C 
» Where BC = 6 cm. and MN = 12 cm. 


« 54 сіп“ » 





1 Prove that Ше quadrilateral МАСМ is a trapezium then calculate из area. 





2 If CD = СВ , find the distance between N and CD (ветија 06) « 4 ст. » 
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In A ABC: - т(4 В) = т(4 С) 
г. АВ = АС 
47. X is the midpoint of AB ~. MX LAB 
5 MY LAC „АВ + AC 








'^ MF = ME (lengths of two radii) 
ЕХ = ЕҮ 
By subtracting: г. МХ = МҮ 
7. X is the midpoint of AC „. MX | АС 
‚с Yis the midpoint of ВС „. MY L BC 
^ АС = ВС +" т(4 А) = 60" 
г. A ABC is an equilateral triangle. (Q.E.D.) 
2 X is the midpoint of AB ~. MX 1 AB 
'* Y is the midpoint ФАС ..MY LAC 
“Тһе sum of measures of the interior angles of the 
quadrilateral AAMT 560" 
г. т (4 XMY) = 360" — (70° + 90" + 90°) = 110° 


(First год.) | 


 AB=AC г. MX = MY 
“ MD = ME (lengths of two radii) 


by subtracting г. XD = YE (Second req.) 


" АВ = АС г. МХ= МУ , 


"^ МО = ME (lengths of two radii) by Suübtracting 
" XDz YE (ОЕШ, | 


In A XMY : ~ МХ = MY 

г. т (4 МХУ) =т (4 MYX) 

и т(4 MXB) = т (4 MYC) = 90° 

by adding .. т (2 YXB) = т (4. ХҮС), (QED.: 


" X is the midpoint of AB 
7. MX LAB 

2 Y is the midpoint of AC 4 
;. МУ LAC „АВ АС СУ, 
^ MA=MY 

7. AMXY is an isosceles triangle (Q.E.D. 1) 
· т (4. АХМ) = 90" »m(Z MAY) = 30“ 

"m(Z AXY) = 908. 30" = 60" 

' X and Y are the midpoints of AB and AC АВ = AC 
„АХ = АҮ 





ј - X isthe midpointof AB ~. MX VAB 


г. ААХҮ 15 an equilateral triangle (Q.E.D. 2) | 
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-* AB is the common chord of the two circles M » М 


» MN is the line of centres 


n MNLAB- ~ MD 1 AB 
s MX LAC „АС = AB 

^ МХ = МО 

‚ *. MY = МЕ (lengths of two radii) 
Subtracting (1) from (2): 


" Y 15 thd addi it of ы, | 
· МУ ГАС 
‚Ф х му У 
“AB = АС 





| ^m (4 С) ча“ 
| т (4. A) 480% (75° + 75°) = 30° (First rea.) 


> MX DAB ^. X is the midpoint of AB 
^ ш-АЛВС: 
A. ГА av 1. =a) ie 
XY 5 BC › АХ = 5 АВ ‚АУ = ~ АС 
г. The perimeter of А AXY 
= TU MMC ER 


(Second req.) 




















Constr. : 

Draw : МЕ L AB „МЕ L AZ 

Proof : In the great circle : 

"mí(Z ABZ)=m(Z AZB) 

^ АВ + АХ 

> МЕ 1 АВ»МЕ 1 А2 .МЕ-МЕ 
In the small circle : 

- МЕЈ CD „МЕЈ XY , МЕ = ME 
“(От АУ 

^ MF = ME (lengths of two radii) 

‚ ХЕ = YE г. МХ = МУ 
^ МХ 1 АВ, МҮ LCD .АВ=СО (QED.1) 
© МХ 1 АВ 


г. X is ће midpoint of AB ~. AX = + AB 


- MY LCD 
^. Y is the midpoint of CD г. СУ = i CD 
"AB-CD ~ АХ + СУ 
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г. AAXF sACYE 
АХ = СУ 
In them у AF = YE 
т(/ AAF) = т (4 СУЕ) = 90“ 
. ДАХЕ = А СУЕ then we deduce that AF = CE 





(Q.E.D. 2) 


' Y is the midpoint of AC г. МУ LAC (1) 
Similarly MX L AB 
" АС АВ г. МУ = МА 
and from А УМХ : > т (4 М) = 120° 
г. т (4. МУХ) = т (4. YXM) = 180° — 120" = 30° (2) 
from (1) and (2): г. m (4 AYX) = 90° - 30° = 60% 
> YZ bisects Z АУХ 
.m(Z ZYX)= e = 30° 
-т(/ ТА) = m L YAM) 
but they are alternate angles 
. YZi/ MX 
г The circle М П the circle N= {A+B} 
г. MN is the axis of symmetry of AB 
г, In A ABD : DC is the axis of symmetry of AB 
^ AD = BD 
- МХ 1 Ар»МУ ВО ..MX-MY (ОДЕЛО) 
Constr. : Draw MX „МУ „М7 „МА 
Proof : | 


^" AB is a tangent to Ше 






smaller circle M 
г. MX 1 АВ C 
, similary : MY L BC MZ ТАС 
› *.’ МХ = МУ = MZ =r in Ше smaller circle 
^ АВ = ВС = АС 
^ A АВС ts ап equilateral triangle 
.. т (4 В) = 60° 
» * the greater cirele М is the circumcircle of A ABC 
г. M is the point of intersection of the altitudes of 
A ABC 
г. AY is an altitude іп AABC 





(First req.) 








г. In A ABY which is right at Y : sin В = a 
> АҮ=АМ + МҮ= 4%0= 6ст. — 
^. sin 60° = 2 „13 „5. 
АВ | 2 АВ 
г. АВ = 2х6 =4¥3cm. г. ВС = АВ = 44/ 3 ст. 


a 


г. The area of ABC = L x BC x AY 


1 
2 


= i ха и 621233 cm (Second req.) 





— AAA и: ые 








~ X 15 the midpoint of AB 
' Y is the midpoint of AC 
" МХ = МУ 





и ий ПР 


Constr. : Draw NX 1 BD 
Proof : 
^ MN is the line of centres 





‚ BC is the common chord òf the two circles 
~ ММ 1 BC , О is the midpointef BC 
^ ОВ = ОС 
^. In ДА АОВ +» АОС 
ОВ = OC 
AO is conimon side 
m (4 ЛОВ) = m (4 AOC) = 90" 
^ ДАОВ = A АОС 
2 m BAO) =щ (2 САО) 
In AA AXN +» АУМ 
ы т (2 АХМ) = тт AYN) = 90 
*»m(Z ХАК) -m(Z YAN) 
‚г. т (4 АМХ)-т (4 ANY) 
^ шАААХК +» АУМ 
т (2 АМХУ- т (4 ANY) 
т (2 ХАМ) = м (4 YAN) 
AN is а common side 
г. ДАХМ = A AYN 
„> NXLBD » МУ СЕ 
г. ВО = СЕ (Q.E.D.) 
^ A МХА and А MYB which are right-angled triangles 
MA=MB (lengths of two radii) 
МХ = МУ 
г. The two triangles are congruent » then we deduce that : 
т (4 МАХ) = т (4 MBY) 
г. А HAB is ап isosceles triangle. 
„-- MX 1 АС » MY | BD 
‚МХ = MY 
, АС + ВО (UC АН = BH 
“АН -АС = ВН-ВО ~. НС+ НО (QED. 2) 
С MX 1 
* МУ LAC 
. AB = АС 








". МХ = МУ 


In them 


(Q.E.D. 1) 


"míZ ВАС) = 60" 


. A ABC is an equilateral triangle (Q.E.D. 1) 


© BM=CMer ~. M Ethe axis of symmetry of BC 


„АВ = АС 
^. AM is the axis of symmetry of BC 
АМ 1 ВС 


г. A € the axis of symmetry of BC 


(Q.E.D. 2) 
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‚ X is the midpoint of AB 

>. MX 1 AB similarly МУ L СО, 

^" АВ = Ср г. МХ = МУ 

г. А МУХ is an isosceles triangle 

г МГ 1 ХҮ г. XL=LY (1) 

- ML 1 ше chord EF ^ EL=LF (2) 
subtracting (1) from (2): г. ХЕ= YF (Q.E.D.) 












Constr. : 
Draw : NE 1 AB „МЕ L АС 
MX L AL »МУ L AK T d ae 
Proof: > NE L AB» NFL АС sAB- AC. 
" МЕ = NF 
^ A ANE and A ANF which are right-angled 

In them - е 

AN is а common side 

"„ ДАМЕ = A ANF » then we deduce that 

т (4 МАЕ) = п (4 МАР) 
г. AAMX ›ААМУ 
| АМ is common side | 
In them | m (4 АХМ) = m (4. AYM) = 90° 
іт (4 ХАМ) = т (4 YAM) (proved) 
г. ДАМХ е A AMY :then we deduce that MX = МУ 
МХ L AL »МУ L AK 
г. А. = АК (O.E.D.) | 









> MD L АВ г. D is the midpointof AB (1) | 
2. E is the midpoint of AC (2) 
- 0) “1/5 length units 
= 5 length units 
.АВ-АС 


МЕ1СВ»МЕ Ср 
^. Eis the midpoint of CB 
In A NEC which is right-angled at E 


„= (NCY - (CEY =) 25-9 =4 ст. 
^ МЕ = АМ 
> АС ва tangent to the circle M : MA is a radius 
. МАЈ АС 
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‚ - m(Z СЕМ) = т (4. САМ) = 90“ 


and they are alternate angles 
г. МЕ / AM 
^. The figure М 
^. The figure МАСМ is a trapezium 
Its area = > (MN + АС) x AM 


АМ is a rectangle . ММ! CA 





= 1012 + 15) 54 = 54 ст“ (First req.) 


- МЕЈ СБ „МЕЈ СВ „Ср СВ 

^ МЕ = МЕ = 4 ст. 

^. The distance between the point N and CD is 4 cm. 
(Second req.) 











| m © 
4 
" 4 
4 | i | | | 
| | А | 

| | | 
| | E | 

| | \ | | 





\ А е, ! | \ } 
| | | | | | | m Fr ч Т И 
| | n | | | | s | (7 | Г | | | | | 
|| | | | | | | | | М | | 
1 | | | \ | | м || | 
Y ща | | | | | = | | | | 
| N Ё Ет 1 N қ 4 a =" | 
| | 4 | E 
[7 le] 
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RULES OF ALGEBRA 


Basic definitions and concepts on the circle 


Corolla E & 
$ 


The straight line passing through the centre of the circle and the midpoint of any 





chord of it (not passing through the centre) is perpendicular to this chord. 


In the opposite figure : 4 
If AB is a chord of the circle М 
and C is the midpoint of AB » then MC | AB 4 





The straight line passing through the centre of the circle and perpendicular to апу 
chord of it bisects this chord. 


In the opposite figure : - 
If ABisa chord of the circle M and MC | AB з where С CAB „Шеп С 
is the midpoint of AB 





| The perpendicular bisector to any chord of a circle passes through the centre of the circle. 
In the opposite figure : - 
If AB is a chord of the circle M » C is the midpoint of AB 
and the straight line L | AB from the point С), | 
then М € the straight line L dia 


From the previous corollary , we deduce that : 





The axis of symmetry of any chord of a circle passes through its centre » so this axis is 


also an axis of symmetry of the circle. 









The radius of the circle 


It is a line segment with one endpoint at the centre of the circle and the other endpoint 
on the circle. 







The diameter of the circle 








It is a chord passing through the centre of the circle. 


Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [1] 








Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [2] 





Position of a point and a straight line 
With respect to a circle 
Position of a point with respect to a given circle : 








If M is a circle of radius length r and A is a point in its plane » then : e 


С Ais outside the circle M Aisonthecirde M | Ais inside the circle M _ 


IfMA>r ВМА СТ ИМА <г 


Position of a straight line with respect to a circle : 


Си [Then 


The straight line L lies T L f the circle M = Ø 
outside the circle M • 1, () the surface of 
the circle M = (0 


(1) MA»r 


The straight line L is 
a tangent to the circle M * LN the circle M = {A} 


at A • L N the surface of 


A is called the circle M = {A} 
"the point of тапрепсу” 


• LAN the circle M = (X > Y} 
| - > • |, AN the surface of 
The straight line L is ыы 
(3) МА<т a secant to the circle M the circle М = ХУ 
ХУ is called the chord of 
intersection 
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Two important facts 


ЕЕ The tangent to a circle is perpendicular 
to the radius drawn from the point 
of tangency. 





The straight line which is perpendicular 
to the diameter of a circle at one of its 
endpoints is a tangent to the сі. 















L. 





і.е. if AB is a diaméter of the circle M and 
the straight те 1, | AB at the point А » then 
L is a tangent ? и circle M at the point A 


i.e. if the straight line L is a tangent to the 
circle M at the point А, 
then МА LL 


The two tangents which are drawn from the two endpoints of a diameter of a circle 


are parallel. 


Position of a circle with respect to another circle 
Let M and М be two circles » their radii lengths are г, and г, respectively эт, > г, 


h | 
circles are 


rss The circle M f) the circle М = Ø 
“Тһе surface of circle M f ) the surface of circle М = Ø 


“Тһе circle M ( the circle N = {A} 
• The surface of circle M П) the surface of circle N = {A} 


“Тһе circle M f) the circle N = (A » B} 
intersecting е The surface of circle M П) the surface of circle М 
r-r < ж. <1, +r, = the surface of the yellow part. 


Touching externally 
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e The circle M f| the circle М = {A} 


тарыны 
ouching internally |, The surface of circle M П) the surface of circle N 


= the surface of circle N e 





One inside the | 
other the circleN |“ The circle M f) the circle М = Ø 


is inside е The surface of circle M () the surface of circle М 
the circle M = the surface of circle N e 









• The circle M Г) the circle N- e 


• The surface of circle M (|) the surface of circle М 
= the surface of circle N 








Concentric 







0 r, -r r, +r 
The length of MN 





Concentric Опе inside Touching Intersecting Touching Distant 
the other internally externally 


From the previous summary » we notice that : 






If M and М are two distant circles » then : MN Е | I; Pf» сој 

ИМ and N are two intersecting 2-6 » then : MN c | fy == srj + al 

If M and М (one of them is inside the other) › then: ММЕ]0, Ïj — fal 
The line of centres of two touching circles passes through the point of tangency and is 
perpendicular to the common tangent at this point. 


In the two opposite figures : 


If the two circles 


M and N are touching 





at A (the point of tangency) 


the straight line L is a common tangent to them at A 





then AC MN and MN 1 the straight line L 











Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [5] 


The line of centres of two intersecting circles is perpendicular to the common chord 








and bisects it. 





In the opposite figure : 

If M and М are two circles intersecting at A and В , 
then MN L AB , MN bisects AB i.e. AC = BC 
This mean that MN is the axis of symmetry of AB 


LESSON [4] Identifying the circle. . 


Ф 





We know that the circle is identified if we know : 
its centre its radius length 


In the following» we will study the possibility of identifying (drawing) the circle under 
certain conditions. eJ 





Drawing a circle passing through a given point: 


ге. We сап draw an infinite number of circles passing through a given point. 


Second BPE ee me РЕВЕ through two given points : 





1.6. There is an infinite number of circles that can be drawn to pass through the 
two points A and B and all their centres lie on the axis of symmetry of AB 


I. ___________ 


If AB is a line segment and the required is drawing a circle passing through the 
two points A and В • then: 


If г > + АВ з then we can draw two circles (as shown in the previous example). 





П (Ќе i AB › Шеп we can draw опе and only one circle (it is the smallest circle) 
passing through the two points A and B ; hence AB is a diameter of it and its centre is 
the midpoint of AB 


If ФЕ! АВ » then it is impossible to draw any circle. 
* Any two circles do not intersect at more than two points. 


| Third Drawing a circle passing through three given points : | 





i.e. It is impossible to draw a circle passing through three collinear points. 





. For any three non-collinear points » there is a unique circle 
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can be drawn to pass through them. 





There is a unique circle passing through three points as A » B and C which are not collinear 
and the centre of this circle is the point of intersection of any two axes of symmetry of the 
axes of the line segments АВ, BC and АС 


Corollary @ 


The circle which passes through the vertices of a triangle is called the circumcifele of this triangle. 





* The triangle whose vertices lie оп a circle is called the inscribed triangle of this circle. 


In the opposite figure : 
M is the circumcircle of AABC 
or A ABC is the inscribed triangle of the circle M 





~ | 
The perpendicular bisectors of the sides of a triangleintersect at a point which is the centre | 





of the circumcircle of the triangle. 
In the ошл figure : 
If the straight lines L} › L, and L, are the axes 
of AB » BC and СА respectively > 


and L, (1 L4 f) L4 + ME a 


then the point M is the centre of the circumcircle of A ABC 
The position of the centre of the circumcircle of the triangle as M differs according 





to the type of the triangle as shown in the following table : 


| The acute-angled triangle The right-angled triangle The obtuse-angled triangle 











M is inside the triangle |М is the midpoint of the hypotenuse| М is outside the triangle 


L| 
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A special case : 

The centre of the circumcircle of an equilateral triangle is : 
* The point of intersection of its sides axes. 

* The point of intersection of its altitudes. 


* The point of intersection of its medians. 





* The point of intersection of the bisectors of its angles. 


Ф 
Notice that: 


We can draw a circle passing through the vertices of (a rectangle or a square or an isosceles 





trapezium) while we cannot draw a circle passing through the vertices of (the parallelogram 


or the rhombus or the trapezium which is not isosceles). 


The relation between the chords of 
a circle and its center 


У 
| e» 


If chords of a circle are equal in length, then they are equidistant from the centre. 


Given | АВ = СО, MX 1 AB and MY LCD 
R.T.P. | MX = MY 
Construction | Draw MA and MC 


Corollary 


In congruent circles, chords which are equal in length are equidistant from the centres. 


e 





Converse of the theorem (without proof) : 







In the same circle (or in congruent circles) • 





chords which are equidistant from the centre (s) are equal in length. 


1.6. In the opposite figure : 


If AB and CD are two chords of the circle М, 


MX 1 АВ, МУ L CD and MX = MY ;then AB = CD 
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Central angles and measuring arcs 


The measure of the semicircle = 180° and then 
= 360° 






the measure of the circle = 2 x 180° 


Remark 





The two adjacent arcs are two arcs in the same circle that have only one point in common. 


The length of the arc mec 


It is a part of a circle's circumference proportional to its measure and it is measured 
by length units (centimetre » metre » ...) & 
Ф 


• То calculate ће length of the arc, you can use the following rule : 


e 


the measure of the arc ; ; 
x the circumference of the circle 
Фе У 


The length of the arc = o measure of the circle 


_ the measure of the arc сат 
360° 4 
Where г is the radius length of the circle and JU is the approximated ratio. 


о ДЕТ). 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
the lengths of the arcs are equal and vice versa. 









In the opposite figure : Ф%» 

If M is a circle in which m (AB) 2m (CD) 

» then the length of AB - the length of CD 
and vice versa if the length of AB 

= the length of CD » then m (AB) =m (CD) 


In the same circle (or in congruent circles) з if the measures of arcs are equal з then 
their chords are equal in length » and vice versa. 





In the opposite figure : 


If Misa circle in which 
m (AB) = m (CD) › then АВ = CD and vice versa 
If AB = CD > then m (AB) = m (CD) 
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If two parallel chords are drawn іп a circle » then the measures of the two arcs 
between them are equal. e 


In the opposite figure : 
If AB and CD are two chords in the circle M 


‚АВ // CD › then m (AC) = m (BD) B E 


Corollary 4) 


> D C 





If a chord is parallel to a tangent of a circle » then the measures of the two arcs 
between them are equal. e 


In the opposite figure : 


D E С; 
® л М 
If AB is a chord in the circle M and B A 


€ У 
CD touches Ше circle M at Е • 
CD // AB ‚ then m (EA) = m (EB) y 


The relation between the inscribed and 
Central angles subtended by the same arc theorem 


The inscribed angle 





It is the angle whose vertex lies on the circle and its sides contain two chords of the circle. 


In the opposite figure : 
• / АВС is an inscribed angle 
because its vertex B belongs to the circle M 


and its sides BA and BC carry the two chords BA and BC in the circle M 





е Тре inscribed angle / АВС is subtended by AC 


- Remark J a €: 


For each inscribed angle „ there is one central angle subtended by the same arc. 
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In the opposite figure : A 
“Тһе inscribed angle / BAD is subtended 


with the central angle Z BMD by the arc BCD 





e While the inscribed angle / BCD is subtended 


with the reflex central angle BMD by the arc BAD 


Theorem (1) \ 


_ > > SS ж ә - ж ж ж ж ж ж ж ж D ж ж- ж ә ж ж ж ж жә ж LES ж ж ж ж ә ә ж ж ж ж ж ж + = = == | Loos ССС Leni Le зы = = == ! e е == — ж ж Loos С ж ш ж- ж- ee 









The measure of the inscribed angle is half the measure of the central angle • 
subtended by the same arc. & | 





Remark 


The measure of the central angle equals twice the measure of the inscribed angle 
subtended by the same arc. 





The corollaries of theorem (1) and its well known problems 


| СогоНагу 1) каиа „ 1 


| The measure of an inscribed angle is half the Ком... of the subtended arc. 
In the opposite figure : 
m (Z С) = > m (4 AMB) Ш 
(inscribed and central angles with common arc АВ )» 
m (2. АМВ) = m (AB) e 
~ m (Z С)= 4 m (AB) 





· Remark ! | кои СЕЕ СЕЕ 





The measure of ће arc equals twice the measure of the inscribed angle subtended by this arc. 


Corollary 8 


The inscribed angle in a semicircle is а right angle. | 





In the opposite figure : 

"m(ZC)- 5 т(АВ) (corollary 1); 

г. m (AB) = 180° В 
г. m (2. С) =90° 

















Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [11] 


Remarks в 





The inscribed angle which is right angle is drawn in a semicircle. 


The inscribed angle which is subtended by an arc of measure less than the measure of 






a semicircle is an acute angle. е, 
| 0l. e 
The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle is an obtuse angle. 


Well known problem (1) 


If two chords intersect at a point inside a circle » then the measure of the included 
angle equals half of the sum of the two measures of the two opposite arcs. 


c СЫ > 
Given AB »CD are two chords in a circle intersecting at the point Е 
R.T.P. ЕЙ m (2. AEC) = 1 [m (АС) +m(BD)] 


2 
„Нас СЕВ) = > [m (ВС)+ m (AD)| ) 
> 
Well known problem (2) 


If two rays carrying two chords in a circle are intersecting outside its then the measure of | 
their intersecting angle equals half of the measure of the major arc subtracted from it half | 
of the measure of the minor arc in which both are included by the two sides of this angle. | 


Given СВП ЕО - {A} 
R.T.P. m (Z A) = +4 [m (CE) - (ВО)! 





Inscribed angles subtended by same arc 


Theorem (2) its corollaries 
KZ 


In the same circle , the measures of all inscribed angles subtended by the same arc are equal. 
Given | Z Си Бала Z E are inscribed angles subtended by AB 
ВТР. [m(ZCO)m(gD)zm(Z E) 

Proof mic C= + m (AB) 
»m(Z D)= > m (AB) 
‚та (/ E)» 4 m (AB) 
smc Cj=m (Д D)=m(Z Е) (Q.E.D.) 
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Corollary 


In the same circle (or in any number of circles) the measures of the inscribed angles 
subtended by arcs of equal measures are equal. 





i.e. In the circle M 
If m (AB) = m (CD) . 


then m (4 Х) = m (4 Y) 





| The converse of the previous corollary is true also 


| i.e. In the same circle (or in any number of circles) the inscribed angles of equal 
measures subtend arcs of equal measures. 


In the opposite figure : pog 
| 5 „4 КА 
If m(Z X) = m(Z Y): ЖТ YN 
p pe Г) и | | N я 
then m (AB) = m (СО) e | | | | ~ 
љ | 


| 

| 
= a 
Fus T di | 
\ | 


Тһе cyclic quadrilateral-the converse of theorem (2) 
The cyclic quadrilateral : 


It is a quadrilateral figure whose four vertices belong to one circle. 





The converse of theorem (2) (without proof ) 


If two angles subtended by the same base and on the same side of it have the same 
measure > then their vertices are on an arc of а circle and the base is a chord of it. 





If there are two angles drawn on one of the sides of a quadrilateral » they are on the 
same side of it and they are not equal in measure › then the quadrilateral is not cyclic. 


2 Each of the rectangle » Ше square and the isosceles trapezium are cyclic quadrilaterals 


while each of the parallelogram, the rhombus and the trapezium that is not isosceles 
are not cyclic quadrilaterals. Е 


zi 
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Properties of The cyclic quadrilateral theorem (3) 





Given 


КЛ. 


ABCD is а cyclic quadrilateral 
Що (7 А) + тп (2. С) = 180° 
m (2 B) + m (Z D) = 180° 





Proof 2 та (2 Ај = 3 т (ВСЁ) апа т (/ C) = 1 m AD) _ B 


|" m(ZA)4m(ZO)- + [m (BCD) + m(BAD)] ® 


1 c 4 A E О — О 
5 the measure of the circle = 5 х 360° = 180 





Similarly: m (4 B) + m (4 D) = 180° 


Corollary | 


Ж. (Q.E.D.) 










e. и Е 
The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to the 
measure of the interior angle at the opposite vertex. 


——— 


In the opposite figure : 

If ABCD is a cyclic quadrilateral D 

» Z CBE is an exterior angle of 1 + '- ч 
then m (Z ABC) + m (Z D) = 180“ 
but m (4 АВС) + m (4 СВЕ) = 180“ 
г. m (/ СВЕ) = m (Z D) 

The converse of theorem (3) and its corollary 


A summary of the cases in which the quadrilateral is cyclic : 








The quadrilateral is cyclic if one of the following conditions is verified : 





If there is a point in the plane of the figure such that it is equidistant from its vertices. 


If there are two equal angles in measure and drawn on one of its sides as a base and 
on one side of this side. 








If there are two opposite supplementary angles «their sum = 180°» 
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4 If there is an exterior angle at any of its vertices equal in measure to Ше measure of 
the interior angle at the opposite vertex. 


The relation between the tangents of a 
Circle theorem (4) and its corollaries 


| First - The two tangents drawn at the two ends of a diameter in a circle are 











parallel. 
i.e. Іп the opposite figure : К | 
If AB is a diameter in the circle М and the two - 
straight lines L and К are two tangents to the д X 
circle at А and B respectively » А 
then the straight line L // the straight line К 9) 


(because the straight line L |. AB and the straight line К | AB) 


| Second The two tangents drawn at the two ends of a chord of a circle are 
БЕ intersecting. 





i.e. In the opposite figure : 
If AB is a chord in the circle M and the two 
straight lines L and K are two tangents to 
the circle at A and B respectively: then the two 
straight lines L and K are intersecting at a point 
outside the circle M (Say С) and AC „ BC are 


called tangent- segments and AB is called a chord 





of tangency. 


Theorem (4) 


The two tangent-segments drawn to a circle from a point outside it are equal in length. 


Corollaries of theorem (4) : 





Corollary @ —— | ET = 


The straight line passing through the centre of the circle and the intersection point of 





the two tangents is an axis of symmetry to the chord of tangency of those two tangents. 








zi 
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In the opposite figure : 
If AB and AC are two tangents to the circle M at B and C 
respectively» then AM is the axis of symmetry to BC 


i.e. AM | BC s BD = CD 


ДУШЕ 2) 


The straight line passing through the centre of the circle and the intersection point of 
its two tangents bisects the angle between these two tangents. It also bisects the angle 
between the two radii passing through the two points of tangency. 















In the opposite figure : P 
If AB and AC are two tangents to the 

circle M at B and C respectively then : e 

“АМ bisects / BAC >. т (/. 1) = т (4 ARS 7 
“МА bisects / BMC + m(Z3)=m(Z4) 






Remarks on theorem (4) and its corollaries 
In the opposite figure : 
АВ = АС 
ВЕ=СЕ , АМ | ВС 
П - (4 ABM) = m (4 ACM) = 90° 

i.e. The figure ABMC is a cyclic quadrilateral. 

m (2. BAM) = m (Z BCM) =m (Z CAM) = m (4 CBM) 
Я - (< АМВ) = m (4 АСВ) = m (4 АМС) = m (4 АВС) 









Я мв -мс-=т 








Definition 





The inscribed circle ofa polygon is the circle which touches all of its sides internally. 


С 


D X С 
KON 
E Y L 
А А 
А D B A Z B 
Fig. (1) Fig. (2) 


In figure (1) : M, 15 the inscribed circle of the triangle ABC where : 





the side AB touches the circle at D » the side BC touches the circle at E J 
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and the side CA touches the circle at F. 
In figure (2) : M, is the inscribed circle of the quadrilateral ABCD 


Remark 





The centre of the inscribed circle of any triangle is the point of intersection of the 
bisectors of its interior angles. 


9 


i.e. In the opposite figure : 
If the circle M is the inscribed circle of the triangle ABC 
then M is the intersection point of the bisectors of the 
interior angles of A АВС 





The common tangents to two circles | 





* It is said that the tangent AB is an internal common tangerit to the two circles M and М 
if the two circles M and N are on two different sides of the tangent. 

* It is said that the tangent AB is an external common tangent of the two circles M and N 
if the two circles M and N are on the same side of ‘the tangent. 

The following table shows the number of the common tangents to two circles in their 


different situations (locations) : 


| Two distant circles 





Two circles touching externally 






4 common tangents 3 common tangents 
e L, and L, (external) 


* L, and L, (internal) 






e L, and L, (external) 





» L, (internal) 
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Two intersecting circles Two circles touching internally 


2 common tangents One common tangent 
e |, and L, (external) е Lis the common tangent (external) 
* There are no internal tangents * There are no internal tangents 


One circle inside the other 





There are no common tangents 


Angles of tangency theorem (5) and its corollaries 


Definition 





The angle of tangency is the angle which is composed of the union of two rays › one 
of them is a tangent to the circle and the other contains a chord of the circle passing 
through the point of tangency. 


In the opposite figure : 
If AC isa tangent to the circle at A and AB contains the chord AB n 


»then Z BAC is an angle of tangency in the circle M » its chord 15 AB 


AB is called the chord of tangency of the angle of tangency Z. BAC 


А С 


1 
2 





The measure of the angle of tangency = 











the measure of the arc intercepted by its sides. - 





zx 
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The measure of the angle of tangency is equal to the measure of the inscribed angle 


subtended а by the same arc. e 
нін / BAC is an "— of tangency and Z D is an inscribed salis | >” | 
К.Т.Р. m (Z BAC) 2 m (Z D) 
Proof “ / BAC is an ч of tangency. 3 
.m(Z ВАС) = = т (АВ) (1) 
77 Z Dis an inscribed angle > A С 
п (4 0) = i m(AB) 0) 
From (1) and (2) з we deduce Ша: m (Z BAC) =m (Z D) (Q.E.D.) 





Corollary Ao 


The measure of the angle of tangency is half the measure of the central angle 
| subtended by the same arc. e 


In the opposite figure : 
m (Z BAC) (tangency angle) = = m (AB) 
„ти m (Z AMB) (central angle) =m p ) 


. m(Z ВАС) (tangency angle) = 1 > Ш (7 АМВ) (central angle) 





The angle of tangency is supplementary to the drawn inscribed angle on the chord of the 
angle of tangency and in one side of it. 


The converse of theorem (5) 


If a ray is drawn from one end of a chord of a circle so that the angle between this ray 
and the chord is equal in measure to the inscribed angle subtended by the chord in the 
alternate side » then this ray is a tangent to the circle. 











zx 
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Questions Part (1) 


Geometry 
General Exercise on Unit One 


+ 
First: Complete the following 
1) If one end of a line segment lies on the center of the circle and theo n the 


circle, then this line segment is called .......... 
2) И the two ends of a line segment lie on the circle, then this line.segment is called 




















3) The chord which passes through the center of the circle is c 


) The longest chord of the circle is called ........... SEN 


| The circle has ......... number of axes of symmetry. 


іл + 





6) In any circle the perpendicular straight line ae om its mid-point is ........ 
to the circle. а 
7) The circle divides the plane into ........... sets of poi 


8) The perpendicular straight line on the dia one end is ........... 

| The two tangents to a circle at the two diameter are .......... 
10) The equal chords in length of a circle a stant from ......... 

11) The chords of a circle are equidistan 
12) If the point A lies outside the circle M 
13) The line of centers of two in t 
14) If the surface of the сис! 


мп 
M and М аге....... 
15) If the surface of the EN 


se Dus passing through two given points in the plane 


© 


ce of the circle N = ф, then the two circles 


urface of the circle М = {A}, then the two circles 







17) It two circles have three common points, then they are ............. 
18) The radius of the smallest circle drawn to pass through two given points in the plane 


19) The point of intersection of the symmetric axes of the sides of a triangle is ............ 
20) ИМ is a circle of radius г, A is apoint in the plane of the circle: 

(a) И MA = ~ К, then А.......... the circle 

(б)! MA = К, then A .......... the circle 

(с) If MA = ЗК, then A .......... the circle 
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Second: Match from the column (X) to the column (Y) to get a true statement 
Two circles of radii 8 ст. & 6 ст. 

1) ИММ + 1 ст а) М, N are two intersecting circle У. 

2) If MN = 2 ст b) M, N are two distant circles 

3) If MN =7 cm c) M, N touching externally 


4) ММ = 14 ст dM. N are two interior circle > — 
5) MN = 15 cm ем, N touching internally |S 


‹ 
E 





% 
Third : Choose the correct from the given ones : SEN 
1) If the length of a diameter of a circle is 7 ст, and ght line L at distant 3.5 cm 
from its center, then L is .............. а 


а) Secant to the circle at two points b) Lies outside the circle. 

с) Tangent to the circle is of symmetry to the circle 
If the point A belongs to the circle М quee 6 cm, then MA equals 
c) 5 cm d) 6 cm 


а) 3 ст b)4c 
3) If the straight line L is a tangent ba M of diameter 8 cm, then the distance 
between L and its center equals ........... 


а) 3 ст Ь) 4 с 
4) И the straight line L is outsi M 


X from its center, th 


еее... 
а) 13, | Ки с) 16, = | @) ]- <, - 6{ 
5) Ifthe straight NP x from a circle of center M and radius К, x € JO, R[, then 
Г dones 






2 


ами 


мм 





сібст d} 8 cm 










of radius 3 cm and its center M, If L at distance 


~~" 





—" 


a) Intersects the circle 5) Touches the circle 
с) Lies outside the circle d) Passes through the center of the сисе! 
6) If the length of the perpendicular drawn from the center of the circle on the straight 
line L equals 6 cm and the radius 6 cm, then L ............ 
a) Intersects the circle b) Touches the circle 
C) Lies outside the circle d) Passes through the center of the circle 
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7) Which of the following points does not belong to the circle that its center is the origin 
and its radius 7 cm? 
а) (0,7) b) (0, - 7) с) (7, 0) d) (7 , 7) > 





= 














8) И the surface of the circle M П the surface of the circle М = (А), the two circles 
M and М are....... У 


a) Distant b) Concentric 
с) Touching externally d) Intersecting 


9) The number of circles can be drawn to pass < the о the line segment 
AB equals ...... 
а) 1 b) 2 с) 3 сү, an infinite number 


10) If the circle МП the circle М = (А, В), then the M and М are ....... 
a) Distant 


c) Touching externally 


11) If the two circles M, N are bo) ing ex ly, the radius of one of them 5 cm, and 
MN = 9 cm, then the radius of the 


а} 3 ст b) 4 cm 


ircle equals ........ 


с) 7 ст d) 14 ст 





12) If the two circles М, М aret uching internally, the radius of one of them 3 cm, and 
MN = 8 ст, then t ius other circle equals ........ 
а) 5 ст c) 11 cm d) 12 cm 


13) M and N are S NA circles their radii are 5 cm, 2 cm, then MN = .......... 


a)]3 , 7] c3, 7] d) [3 , 7] 


14) The number of circles that pass through three collinear points equals ......... 
a) zero b) One c) Three d) An infinte number 


15) The symmetric axis of the common chord АВ to the two intersecting circles M, N is 


а) МА b) MB c) MN d) NA 
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16) The centers of the circles which pass through the two points A, B lie on ........... 












a) The axis of AB b) AB T 
с) The perpendicular to AB d) The perpendicular on AB 

17) Number of the circles which pass through three non collinear points equals ......... 
à) zero b) one C) two d) 


18) The center of the circumcircle of any triangle is the point of i tion of its ........ 





а) Interior bisectors of its angles b) Exterior bisect its angles 
с) its heights d) The sy | $ sides 
19) If the two points А, В lie on a plane AB = 4 ст, Шеп (е length of the radius of the 
smallest circle passes through A and B equals .. 
a) 2cm b) 3cm с) 4cm d) 8cm 


20) If the two points A, B lie on apane, ы. m the number of circles each of 
А and B equals ........... 


them has а radius of 5 ст and — 
à) zero b) 1 ^w d) an infinite number 


Fourth: Answer the following ns 





1) In the opposite figure 


ABC is a triangle in а ху М, 


MD 1 АС, МЕ nd 
BC = 8 cm Find У 


2) In the opposite figure 
M circle of center M, its radius of length 13 cm, 
AB is a chord of length 24 cm, C is the mid point 
of АВ , MC cuts the circle at D. Find: В А 


[1] The length of MC [2] the area of A АБВ » 
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3) 


4) 


5) 


6) 


7) 


In the opposite figure 












A circle of circumference 44 cm, AB is a diameter 
BC isa tangent at В, and т (20) = 60°. 
Find the length of BC (a= 2) 


In the opposite figure 
M , N are two intersecting circles, MN intersects the circle 
M at C, CA is a tangent to the circle M at C, and си 
circle N at A, B Prove that : 

[1] CA = СВ [2] МА = МВ | 
In Ше opposite figure 

M, N are two intersecting circles, CD is 
the circle M, cuts MN at E, if E is the mi 


"n 
£z ^ 
в 
of CD Prove that: АВ // AY 


M , N are two touching ende at. A, the circle M is greater than the circle 


,then draw NM to cut the circle М at B, and draw 







N, draw the common ta 
the tangent BD tot 


~ | fo cut the circle M at D, E Prove that: 


ШАС и BD 


[2] BD = BE. 
In the opposite figure 
М , N are two congruent circles, АС is а с 


common tangent to the circle M at A the, 

DF is а common tangent to the circle N at D, 
AC // DF. Prove that : 

[1] BC = FE [2] AB = ED 








3} 


10) 


13) 


14) 


15) 





8) ) In the opposite figure 


12) АВ isa diameter in a circle M 


А, B are two points whe 


Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [24] 









AB , CD are two chords (equal in length) in a circle М. 
НХ, Y are the two mid points of AB , AC respectively, 
XY cuts the circle at E and F. Prove that : 
XE = YF. 


In the opposite figure 

M , N are two intersecting circles at A, B, 
ММ N АВ = (Y), AB = AC, if 

X is the mid point of АС. 

Prove that ; NX = NY. 

— — a — 2 
AB , CD are two parallel chords іп а circle M, E is idpoint of AB , EM is drawn 
to cut CD at Е Prove that : FC = FD. 


e 
11) AB, AC are two chords in a circle M, ido the two the mid points of AB , AC 
respectively, DM is drawn to cut AC at F such ME = EF. Prove that: m (ВАС) = 45°, 





is drawn such that CD // AB , CX 1 AB 







- 6 cm, Draw a circle of radius 5 cm and passes through 
the two points A, B. Find RN ce from Ше center to АВ . 


and БУ 1 AB Prove that : AX 








‘Draw the triangle ABC in which AB = бст, AC = 4 ст, m (ZBAC) = 60° . Then draw 


a circle passes through the two points A, C and its center Є АВ. 





АВ is à diameter in a circle M, AC is a chord such that m (2 ВАС) = 30°, then draw BC 
and МО 1 AC to cut it at D. Prove так: 

[1] MD / BC 

[2] BC = the length of the radius of this circle. 
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General Exercise on the Second Unit 
First : Complete the following 






(1) The two opposite angles in the cyclic quadrilateral are ............... 
(2) The chords which opposite to equal arcs in any circle are ............. 


(3) The measure of the inscribed angle equals half the measure of ........... 


(4) In the opposite figure 
In a circle M, m(ZA) = 48°, then: 


Пи (АС) = не 
е е” 
[2] m (BD) = ,...... " BD is the major arc" 
(5) The quadrilateral is said to Бе a cyclic Ps | 
а 
vertex equals the ......... of the angle which opposite to 1 





(6) In the opposite figure 
In a circle M, пе ДСАЕ) = 36°, —— > i 
(а) m(ZEBC) = .......... ~ 


Y 
(c) m(ZEDO) = ....... SN 


(7) The inscribed angle which 
(8) The two parallel cho 










e to a minor arc in a circle is ............ 


> intercept two за arcs 





(9) The measure of a of equals double ........... 
second: Choose ће correct answer from the given ones 
l| The inscribed me} ite to the minor arc in a circle is .......... 
Y (b) right 





(a) reflex 
(c) obtuse (d) acute 
2) In the opposite figure - 
Іп а circle M, пи ДАМВ) = 52°, then 
m(Z АОВ ) = ....... и РА 
(a) 52° (b) 104° (с) 128° (4) 308° 8 " 
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3) In Ше opposite figure 
AB is a diameter in a circle M, 
m(ZABC) = 40°, then m( ВС) = ........* 
(a) 40° (b) 50° (с) 90° 


4) In the opposite figure 
AB is a diameter in a circle M, 

mi ABD) = 25°, then 
[1] m(ZDAB) = ......° е 


(a) 25° (b) 50“ (c) 65° чө 90° 


[2] m(ZDCB) =...... е 
(а) 50° (Бу 100° (c) 1 тау“ (4) 125° 


5} п the opposite figure 








Two concentric circles at M, АВ AN CD- 
е” «ту» 
if m(BD) = 80°, then m(AC) = W..." 


A 
(a) 40° (b) 80° Nee (d) 160* 


6) Using the following figures correct answer 
^ 


> 


Figure oS ) . Figure (2) 
In Figure (1) : "а. center М, m(Z МВС) = 32°, then m( BC) = ....... 4 


(a) 16" (b) 3 (c) 64* (d) 116* 





(M] а 
2 








Іп Figure (2): АВ is a diameter іп а circle, 

и” F7 cy ~ £72 
mí AC) = (СО) = m( DE) = пи EF ) = пи ЕВ), then m(ZDXE) = ......° 
(a) 18* (b) 36* (c) 54? (d) 72? 
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Model Answers Part (1) 





а 


First Complete: £z 
(1) radius (2) chord (3) diameter ХА 
е 


(5) infinite (6) axis of symmetry + 

(8) tangent (9) parallel (10) its ctr 
(11) equal in length (1 a» 2. 

(13) perpendicular to the common с and bisect it 
(14) distant (15) touching ane 
(16) infinite (17) congruent (coincide) 
(18) half the length of the line seg 
(19) the centre of the circumcir 
(20) inside — lies оп- 0 


tsi 4 
Second match: SN 


(1) (d) (2) (e) (3) (a) (4) (с) (5) (b) 
У) (3) b (4) а (5) а 


Third choose : 
(1) c ври 
(6) b шағы (8) с (9) а (10) а 
(11) b "uda (13) c (14a  (15c 
(16) a (7) (18) d (19a (20) с 
Fourth Answer the following questions: 
(1) + Мр АС ,:МН 1 АВ 
. D,H are mid points of АС and AB respectively 
~ ОН =5СВ =8 + 2=4ст. 






еїег 
е 









t joining the two points. 
de 
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(2) ~ Cisa mid point of AB 
г. MC АВ а 





in A АМС ж 
MC? = АМ? — AC? = 169 — 144 = 25 NA 
МС = 5 ст В ~ МО = 13 ст 


= 
. СО = 13 — 5 = 8 ст. >, 
area of A ADB = - x AB х DC 








(3) сіг. = п XD = 44 
г. О = 14 ст 


ә BC is a tangent. 
хат(/АВС)- 90%, |: 


E ВС = 5 АС CEN 
Let BC =x AC 2x. 


5 


АС? = АВ? + ВС? 
(2x)? = (1 dia жа 
4х" = 196 + SX 








ВЕ = 196 Bebe er 65.33 

~ ке 76538. 8 ст - ВС 

(4) - СА екі) аге two tangents 
- МА 1 AC „МВ 1 BC 
ғ m(zA) + т(2В) =180° 


~ AMBC is acyclic quad. 
- m(z DMB) = m(z ACB) 
Exterior = opposite interior 
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(4) IncircleM -АСів a tangent 
MC ЈАС , -Се ММ 
„МС L AC 





In circle N, AB is a chord м NA 


Е NC 1 АС 
In circle N , ~ AB is a chord > 
, .MNL1AB  , „А 
~ Cis a mid point of AB SEN 
A 4 AMC , BMC 
^; MC is common side ~ 
„СА = СВ 


‚ m(z МСА) = мемоар) ы 
~ А АМС = А EN 



















/. МА = MB 
(5) ~ М, Маге two inte ing circles, АВ is the common chord. 
~ MN LAB ,-. ) = 90? 





“ Eis a mid 
„ЕМ 1 CD сі = 90? 
т (4 А M. СЕЕ) = 90° corresponding angles 
~ CD //АВ с 
(6) ~ АС is Ше common tangent 
„ММ 1 АС 
> Ве MN, ED tangent (М) 
-~ MN 1 DE Е 


D 
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~ САЛ DE 
~ MA L DE => DE is a chord т circle М 
„В is the mid point of DE 









(7) construction -. Draw AX and DY 
- AB is a tangent to circle M at A > 
„МА 1 АВ ,-АС//Ер „А 
> т(« AXE) = 90? SEN 
- DEis a tangent to circle N ао 
~ ND 1 DE С// FD 


- m (4 DYB) = 90° » т 
~ AXDY is a rectan ғ) ~ АХ = DY 
~ Мапа М are two соп nt circles 


- МА = МО ix = NY 

MX 1 EF XN BC 

ЕЕ = ВС 

> Ay = XD < 
У 


-МХі EF 

„х ва cu of EF 

similarly y is the mid point of BC 

“ЕҒ-ВС я ВУ = ХЕ (3) 
Subtracting (3) from (2) 

~ AB + DE (2^9) 









(1) (1*) 
^ (2) 
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(8 construction: Draw ML L EF 


- xand y are mid points of AB and AC м. 
.МХ 1 ABand МУ 1 АС 


АВ = СО NA 
.МХ = МУ ы 
А МХУ is anisosceles A 


ИВЕТ, (1) „А: 


> ML 1 the chord EF SEN 


> EL = LF (2) 
By subtracting (1) from (2) ` 
Ме get ХЕ = ҮР 
(9) - ММ are two intersecting circ es. 


~ MN 1 АВ ~ 
~ x is the mid point (АС 
~ NX | AC NG 
> AB = AC Кај, 
. МХ = NY МА 

(10) -Eist о и АВ 
> МЕ AN 
отты? 


~ MF 1 CD 
~ Е ват! point of CD 
~ ЕС = Е” 






ely. 
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(11) ~- E, Dare the mid point of AB and AC respectively 
~ MD 1 AB 
МЕ 1 АС 
In A EMF 
~ m (4 МЕР) = 90° ,ЕМ-ЕҒ 
180-90 


~ m(4 EMF) = —— = 45° 
М (« EMD) = 180? - 45° = 135° 


In the quad ADME SEN < 
m (2А) = 360° - (90° + 90° + 135%) = 45° 


(12) constructions: Draw АС Ке, 
~ CD // AB 
+ 


~ АС = BD 

AA AXC and BYD N n e 
М (20ҮВ) = т «забе 

ioci *N 
5 С 
кр 
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(13) The distance is the length 
of the perpendicular from 
the centre of the circle to AB 
Distance = 4cm. 








(14) 
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(15) - AB is a diameter 











„т (ZACB) = 90° 
inscribed (semicirlie) 


~ m (2 ADM) = т (2 АСВ) = 90° 
(corresponding) 

- DM // CB 

A ABC right angled atc 


v т (2А)= 30° 





(1) Шы (2) equal in length 
(3) cen ubtended by the same arc. 


(4) (1) oo (2) 264° (5) measure 
(6) a) 36° b) 72° c) 144° 
(7) acute angle (8) equal 
(9) the inscribed angle subtended by this arc. 
Second :Choose: 
(1) с (2) с (3) 9 (4) d (5) а (6) d,a 
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Questions Part (2) 













(1) Choose: РА 
1- The angle of tangency included between .......... 
a- two chords b- two tangents т Y 
с- chord and tangent d- chord and diame > 


2- The number of tangents can be drawn from n a circle equals. 





3- The number of common tangents can be drawn o concentric circles equals 


кен г 


а-гего b-one о 








d-three 


- 1% 
4-іп the opposite figure АВ, add 8 , 


tangents , т (ZA)- 60° If A m, 





then the length of CB Д... с 


а-зст ана c-5cm d-8cm 


5- The number of <) tangents can Бе drawn to two touching internally 


circles ^S 


a- one о c- three d- four 
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6- Using the following figures choose the correct answer 


Figure (1) Figure (2) Figure (3) 






In figure 1: A circle of center М, m(ZAMC) = 140° , then m(ZA 
a-40* b-70° c -110° 
In figure 2: if m(ZABM)=40° , then m(ZACB) =........° 


a-80° b- 100° с180° 2440 


In figure 3: if m (ДАВС) = 70°, then m(ZBDC) =..... 






а- 20° b- 40° C- d- 90° 
In figure 4: if m(ZBAD) =120°, SS =... 
а- 15° b- 30° - 45° d- 60" 





7- In the opposite figure: X) 
if BD is a tangent to — : 
МЕ 
< MAS 7 
a-25° in с-65° d-130° 
8- In the opposite figure: 


BA Isa tangent to the circleM, ы 


if MB = 5cm , AC» 8cm , then AB=.....cm А 


m(ZBAM)=25° , 


о 





а- 5cm b- 10cm c-12cm d- 13cm 
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9- It is possible to draw a circle passing through the vertices of а ....... 


a- trapezium  b- rhombus c- parallelogram d- rectangle 








10-in the opposite figure 
— — 
№ m (XZ) 270“ , m( YN )=30° ,then m(ZE)-......... Е 
а-20° b-40° c-50° d-100° 


(2) Answer the following questions 


(1) (a) Prove that the two opposite angles in a cyclic 
quad are supplementary. 


= 








а 

ЖА 

(b) In the opposite figure 
ABCD is a quadrilateral in which AB-AD, 
m (ZABD) = 30° and m(ZC) = 60°р 
ABCD is a cyclic quad. V 


(2) ABCD is a cyclic quse ДМ AB //CD , if E is the mia point of AB 
. prove that: ЕСс ED. 


(3) In the opposite figur < 
МС п AB = (с) жый the circle ак D. 
m(ZMAB) =20° , Fi wo му 
1- т (AD ) < 2- m(ZDEB ). 
(4) ABC is an ad triangle drawn inside a circle. draw AD 1 BC to cut BC at 


D and cuts the circle at E circle , then draw CN 1 AB to cut AB at М. prove 
that: 





1- ANDC is a cyclic quad. 
2- m(ZBND) =m(ZBED) 
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(5) ABC is an equilateral triangle drawn inside a circle, D is a point on the arc AB, E 
is a point on DC such that AD = DE. Prove that: 


1- ADE is an equilateral triangle. 
2-DB //AE 

3- m(ZDCB) = m(ZEAC) 

4- DB-EC 


(6) In the opposite figure : 






1-m(ZBEC) 2- m( ZBMC) 


(7) (a) prove that the angles quest) 


equal in measure . 


3- m(ZCDE) 


he same arcs in the circle are 
A 


(Б) Іп the opposite figure АВС is ngle 








ina circle, BX L AC ,/ 


Cuts it at Y and -— at Z, prove that: , 4 
1- АВҮХ 15 а — 2- BC bisects ZXBZ 7 


(8) In the op igure 


r of acircle M, Се the circle, 






AB is adiam 
m(ZCAB)= 30°,D is the mid-point 
of the arc AC and DB n AC={E}. 
1- find m(ZBDC), m(ZABD) 





2-prove that A ABE is an isosceles triangle. 
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Е 
I". 


(9) In the opposite figure 









AB is a diameter of a circle M,D is the mid-point 





of the arc Ас Draw DM to cut the circle at E, BF 
is a tangent to the circle to cut AC at F. prove that : 
1-MBFD is a cyclic quad. 2-DE //BC. 
(10) In the opposite figure 
m (ZBAC) =m (ZBDC) =90° 
E is the mid-point of BC and m (ZAED) 248? 
1-find m (ZABD) - 
2-prove that: (a) m (ZABD) = т ( ) 
(b) m лкд >. * 
(11) ABCD is a quadrilateral drawn in е, draw EF//CB to cut CDat E cuts AB 
at F, DF NCB ={x} .prove that: 
1- AFED is a cyclic quad. <> 
(12) A is a point қы raw ABto cut the circle at B,C respectively, then 


draw AD to cut the ci sen respectively, if AC= AE prove that: 
тт” мет 
| 











2- m(ZBXF) = m (ZEAD 








1-BD//CE 2- m(BC) =m(ED) 
(13) In the opposite figure 


A semicircle of center M, AD //BC , 





Prove that ABCE is a parallelogram. 
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(14) In the opposite figure 







ABCD is a quadrilateral in a circle M, AX bisects ZBAC, 
DY bisects ZBDC, prove that: 
1- AXYD is a cyclic quad. 


2- XY// BC 


(15) In the opposite figure 
m(ZC)-70? , the length of CD = the length of BC 
MN п Ср: {F} and DA n the circle = {E}. find» 


M(ZBDC) , m(ZBAD) and m( ZBME) 
a 





“ 


+ 
(16) AB is a diameter of a — „ре AB.draw the tangent DCat C, draw 
CB ЛЕЕ CBsuch that DE=DC prove that: 


1-ACDE is a cyclic quad. 
2- AE is the diamet МУМИЯ of the figure ACDE. 


ON 
3- DE isthe tangent аы ircumcircle of the triangle ABE. 


\ 
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Model Answers Part (2) 


(1) Choose: 
1)с 2) опе 
6)c,c,b,b 7)с 


Answer the Following Р.170 
(1) (a)Given: 
ABCD is cyclic quad . 


R.T.P. m(zA)«m(ZC)- 180° 





m(ZB)+ m(ZD)=180° 


proof : <т(/А)-> m(BCD) and eine 


vm(ZA) + m(ZC)-7 [m(BCD)+ ад; m.of the circle 
= 5 Х360: =180° а-га: =180° 

(b) > A ABD is an кемін | 

+ m(ZABD) =30° < 
^. m(ZA) =180° - (3 УХ 


21802 










" m(ZzA) + т(2С) = 





^. ABCD is acyclic i 
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(2) АВ //CD .. m( BC) = m (AD у] 












"Eis the midpoint of ( AB ) 
г т (ВЕ) =т (АЕ) [2] 


by adding [1]апа [2] 


— — 


г т ( СЕ) = т (DE) 


^ ЕС =Е О 
(3) MC 1 AB, ~ m(ZA) =20° 
~ m{ZAMC) = 180 - (90+20) =70° 
(AMD) is a central angle subtended by are (А 
> m(AD)-70^, ~ MC 1 AB 
AA MCA and MCB 
"MA-MB-r 
“АС = BC 
“~ m(ZMCA)=m (смовъ АД 
^. AMCA = A MCB 





- m(ZAMC) = 








ж · т (ВЕР) = - m (ZBMD) 


al angles subtended by the same are ( BD ) ) 
д 


-70--2 =35° (inscribed 





(4) -AD 1 BC, 
- m(ZANC) = m(ZADC) = 90° 


Subtended dry the chord AC 
and on one side of it :.АМОС is cyclic quad. С 


~ m(ZBND) = т (ФАСО) exterior = opposite in terior 
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“ (ZBEA) and (ZBCA) two inscribed angles subtended by same аге (АВ) 


^ m(ZBED) = т (ZBND) 
(5) Л ABC is an equilateral A 


„т (ZB)= 60° 










“ «В, 2р аге two inscribed angles 
subtended by the same are ( AC) „т(40) = 


“АО =”Е -.m(ZDAE) = m(ZAED) = 


^ A ADE is an equilateral A 


„т (ZCDB) = m(ZCAB) =60° 

"m(ZAED) = m(ZEDB) =60° a 
„АЕ //DB 
" A ADE is an equilateral ^ -. m (ZAED) =60° (exterior angle) 


~ m(ZAED) ст D 5 2 ЕАС+ 2 ЕСА = 60° 51 
“4 РСВ + [ЕСА 
Егот 1,2 ~ т(2 р ZEAC) ^3 
In AA ADB ,AE = ¿BAD аге 2 inscribed angles sub tended by same 
are ( BD) 


 m(ZBCD) = т ( ка > 4 


ЕР) 160” (equilateral A) 
angles 


2) 











Ғгот 3,4 
„т(2ВАр) = т(2ЕАС) 8 AB=AC& AE=AD 
“ДАРВ = AAEC 








> ОВ = ЕС 
(6) Іп Л ABC,“ АВ = АС ·. A ABCis ап isoscelesA. 


» m(ZABC) = m (ZACB) 


^ m(DEC) = m (ЕБВ) > 1 







тт | „тч е” 
Subtract m (ЕР ) from 1 -. т(ЕС) = m(DB) > 
v m(ZA) = 50°, AB -AC 


180*-50* 








 m(ZACB) = — — = 65° ст = 30° 
 m(ZDCB) = 35° m(Z DBC) = ту» 
„тАРВС 2 m(ZBDC) = 180° — (35° + 65°) = 80° 









“ ZBDC, г BEC subtended е 


„т(2ВЕС) = 80? , еее т (4 BDC ) are central, inscribed angles 
subtended by same are ~~) 

» m(ZBMC) = -— x 80* 

« m(ZBMC) че) ^ 

> AB is a straight ine, -m(zBDC) = 80° 


: m(4ADC) = 100°, « ED //BC 






„ m(ZADE) = 65° 


: m(ZCDE) = 100° — 65° = 35° 








Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [45] 


Given: < C,ZD are inscribed angles subtended by same are AB 


R.t.P.: т (Z c) ст(2 D) 










— 


г т( 20) = утАВ ,m( 2D) = та 
~ т (2с) =т(4 D) 
(1) "ДАВС © BX 1 АС :. m(ZAXB) =90° 
v AY 1 BC г. т(2АҮВ) =90° 
v т (4 АХВ) = т (2 AYB) 


& drawn on опе side of its sides as a base , on o 


У 


eZC 


^. AXYB is a cyclic quadrilateral 
„т(2 ХАҮ) = m(ZYBX) 8 
ғ (2 ХАҮ), (4 XBZ ) are subtended 


^ m (4 ХВҮ) = т(2ҮВ2)- ғ) 


- BC bisects ¿XBZ a 














(8) “ AB is a diameter -. 
"m(ZBAC) =30° 
^ m{(ZABC) =180°-(90° 


“Dis — AD = Бе 
: m(ZABD) = псов = =30° 





". m(ZABD) =30° 

“ ABCD is a cyclic quadrilateral 

г m(ZABC)«m (ХАОС) =180° 

г. 60° +m(ZBDC}+ m(ZBDA) =180° 


Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [46] 
-. m(ZBDC) =180°- (60° +90°) =30° 
^ m(Z BDC) =30° 
In AA BCE ,ADE 












„ m(Z BCA) = m(ZBDA) =90° 
8. m{Z CBD) = m(ZCAD) (subtended by same Arc CD ) 
& m(ZBEC) = m(ZAED) (V. O .A) : 


"А ВСЕ = ДАРЕ > ВЕ = ЕА 


(9) ~ BF ка tangent to circle M ( with a dia 
* m (ZABF) =90° [1] 

& ~ D is midpoint of AC 

‘< m(ZMDF) =90° 

^ MBFD is a cyclic quadrilateral 
у AB is a diameter . му 


á mei cyclic quadrilateral and BC is a diameter in the 
онад 
ә Eis midpoint of BC 


^ Eis Centre of circle which passes through points А, B, C and D. 
г m(ZABD) = m(ZAED) =24° 





inscribed angle & central angle of same arc | AD) 





Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [47] 


“ ABCD is a cyclic quadrilateral 


> m(ZABD) = m(ZACD) (drawn on AD& on one side of it ) 
& > m(ZBAD) = m(ZBDC) =90° > 





> BC is a diameter & ЕК the midpoint of BC \ 


`^ Е is the center of circum circle of ABCD 





? 
^ 2 ABC & Z AEC аге inscribed & central angle s 


128 by arc AC 
^. m(ZAEC) = 2m(ZABC) 





(11) - EF// ВС SEN ы 
^ m(ZFED) = m(ZBCD) — €— ) 
& ~ ABCD is acyclic quad. Е 
г m(ZFAD)* m(ZBCD) =180° m У 
+ 
From1&2 “ ғ) 
^ m(Z FAD) + m(ZFED) aae N 


^, AFED is a cyclic quad . 


+ EF //BC XY 
^ m(ZEFD) = SN ponding angles ) 

& m(ZEFD) = т(/ D) ( Irawn on ED and on side of it )& 
( AFED is a cyclic У 

г m(ZBXF) = m(ZEAD) 


(12) in Д АВС " AE =АС 
^ A ABC is an isosceles A 










» m(ZACE) = m(ZAEC ) > [1] 
~ СВОЕ is acyclic quad . 





Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [48] 


лт(/СЕП) + m(ZCBD) =180° 
8. m(ZECB) + m(ZBDE) =180° (2) 








а 








Егот 14. 2 2 
г. m(ZDBC) + m(ZBCE) -180 & m(ZBDE) + m(ZDEC) =180° 
„ВЕ тс) = m(ED) DV) 







(13) In A ABD “АВ -BD 
^ m(ZA) = m(ZBDA) 
> m(ZBCE) = m(ZBDE) (2 inscribed angle 
г. m(ZA) = m(zBCE) > [1] 
+ AD// BC -. 2 А supplements <АВ supplements 2 AEC 


г. m(ZABC) = m(ZAEC) - [2] 
From 1&2 2 
^ ABCE is a parallelogram. -9 


(14) - ABCD is а cyclic ац 


= BC &on one side of it ) 


they are draw on XY & on one side of it 


Р 
nded Бу ВЕ ) 





г. т(2 ВАС) = m(ZBDC 









Sg ! m(ZBAC) = zm 
^ m(ZXAY) = m(ZXD 
^. AXYD is a сус uad “ ABCD is a cyclic quad 
^ m(ZCBD) = m(z ) > (drawn on CD & on one side of it } 
> AXYD is a cyclic quad 

г. m(ZYXD) = m(ZYAD) > [2] from 1&2 

г. m(Z CBD) = m(zYXD) similarly >. m(ZBCA) = m(ZXYA) 


- XY // BC 











Final Revision [Rules + Questions + Answers] Geometry 3" Prep. 274 Term [49] 


(15): СР = СВ Ср = СВ 
^ А CBD is ап isosceles Д 
мт(/ ВОС )= "тт 

< m (BDC) = 55° 

“ ABCD is a cyclic quad 


г. m(Z BCD) + m(ZBAD) =180° 






^. 70°+m(ZBAD) =180° 
-. т( 2. ВАР ) = 110° 
~ DE is a straight line 
^m(ZEAB) =70° 
7 EAB & Z EMB are central & inscribed angle subtended E 
г. m(ZBME) 270? x 2 = 140° 
(т (ZBME) =2 m(ZBAE) ) 
(16) > CD =DE 
^ ACDE is an isosceles A 
^. m(ZDCE) = m(ZDEC) 
~ DC is a tangent at С 
^ m(ZDCB) = m(ZCAD) 


~ m(ZCAD) = m(ZCED) 
(drawn on CD & on У ) 

^. ACDE is a cyclic à 

~ AB isa ten сем 

^m(ZACE) = 

^ AE isa diameter in circumcircle of figure ACDE 


“ ACDE is a cyclic quad 
^ m(ZDCE) = m(ZDAE) 





(drawn on DE and оп one side of it )& ~ m(ZDCE) = m(ZDEC) 
г. m(ZDEC) = m(ZDAC) 
^ DE is a tangent to circum circle of A ABE. 





Prep 3 - Second term 





Two distance circles M and N with radii lengths 6 cm and 8 cm respectively 


ЖШепММ. 414 cm. « Cairo 2079 » 




























МР НОНО НОЯ ии ии нии ия нение E 
ES The measure of inscribed angle is ......... .. the measure of the central angle subtended by the same e Arc. 

ОД Half Twice © Quarter Third «Cairo 2079 » 
ТРАТИТ ЕО ОЧ ООВ ИН зен РОЯ ОЕ еее ОО ВОО EE E E план рее ро оч рова вана реа РОЯ вававоенвсавета РОЯ РОЯ ОЧ EEE рее | ...@ 
ЕЙ In the e quad,if:m(ZA)- ; (4 С) ,then:m(Z A) = ........ 

20° О " 60” (4) 1207 «Cairo 2079) 
НН ELLE EEE EEE ECE ELLE EEE EEL LLL а 
EH Ther measure of inscribed angle i in a semicircle — = 

45 90“ 180° 
ОО БО |||... | | рт || | — ^ 
BH Two circles M and N tonchiug internaliy their radii lengt 1 па 5 cm respectively 

‚ then MN = CM. « Giza 2079) 

3 (5) 5 8 
= шшшиншшиншшишшшп шишип шж шишиши шшш и шши ІТ шш ии шш п шшш п шшш ишини шшш иш шш п шш ии шш п шшш п шшш п ІІІ ТТІ п шшш и шш и шшш шшш ишш пи шш п шти ТТГ ТТГ 7 ТТГГПТГГТГГТТГГ ГТП т HII 
ES if the surface of circle M n the Нана of Ше с the radius length of one of iem 

equan 3 cm. , and MN = 8 cm , then th — cm. « Alex 2079) 

© 6 Фи 
77 урината cummed Е | iu aii ——————————————————— TM 
ЕЙ А circle can be drawn passing through the vertices of a . „ (Alex 2019 , sharkia 2079 » 

Rhombus ptem Rectangle 
—————————— es — ~ ~ | -— ША —— ERRFPRPRERRERIMEE" @ 
ЕЗ A circle with diameter ен е sth equals 10 cm. , the straight line L is distant from its center by 5 cm. 

, then the straight line L is WE" «ч harkia 2019 » 

a tangent a secant 

Outside the circle a diameter of the circle 
пишшиншшипшшишишиншшинш=шнишинншиишшнишиншшиншшиншшнипшшишвнишшнишишиншшипшшиншшн ишин шшиншшипшшнишшиншшин шишин ишин шшиишшншшиншшиншшипшшишш ин юшжшнишинишиншшипшшишшиншжшиншшиишшини шшш ишынишшншшипшшиншшипшшнишшнишшнишшишшиншшиншшнишиншшиншшипшшишшиншшнишшпнишишшшиишишинишиншшиншшинп @ 
ЕЗ Тһе number of common 1 tangents of two touching circles externally equals кекете 4 sharkia 2079 » 

zero 1 2 (4) 3 
сзававоаинанвававаланан ee ee eee анан ааа наша ee ee ааа ee ee ee ee каша ee аша иий аа каша ene ee вана виа eee ee ания ийишин ee eee ee вами шине mT 
Е] If M and М are two touching circles externally , the lengths of their radii are 2 cm. and 4 ст. 

Respectively , then the area of the circle with diameter MN equals _....... ст: « sharkia 2079 » 

(a) 367 9Л 16 7L (4) 4 JL 
dca Sees heen ие eee Ones eee ae EO венн ONE ee ON кен пени ON Oe еее OR Reed CON аан вен Dees Re ен Ded ва реа E T кейн ооо н нии вое кен көшін воине она ноя она не SESS REA MASSA mT 


ES M mä N are two chutes , whose radii lengths are 6 cm. , and 8 cm. and MN = 14 cm. 


Then the two circles are  « Dakahlia 2079 » 


Distant Intersecting 
One inside the other Touching externally 
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A circle with greatest chord with length = 12 cm. , then the circumference of the circle = .......... 

« Dakahlia 2079 » 

(a) 127 6 7L (d) 107 
D233 3823922183182 3333333 8122218232843 3 343 82 22312218233 3833 88 BER RIRS3IN222213233 933-3 8309238 2312443933 93392339232 2318 02] 343 8 923 9 9 33 92122218023 33 3483 9 2122322218033 3233 3 223 992182413333 33 RR RRGRISZIRSSISSSSRSRRERRRRG АИ e 

« Dakahlia , r.sea 2079 » 
an obtuse a right 
пишшшишшипшшншшшиншшипшшпшишжыншшипшшипшшишшшипшшиншынишшишшинш®инишшишшипшшшишишыинишипшшиишинишшиишшипншшншишшишшыиншшнишшишшиншшшнишшипшипшшиншшнишшншшиишыинишшишшиншшипишшишшиншшнишшипшшиншшжиншшипшшпшшышиншшиишшипншшнишшшипишшиншыншишшишшинш=инишшиишшшипшшиишишыинишипшшпиишинишиишшиншшнип «а 
А chord is of length 8 cm. in a circle of diameter length 10 cm. 

,then the chord 15 at .......... fromthe center of the circle. « Dakahlia 2079 У 

2 ст. 3 ст. 4 ст. 6 ст. 
| шшш и шшинишш иш шш ишш ии шш и шшш и шшш ишш ип шш иш шии шшиишшишшши шшш ишшишшинишшшиншшишшшишшишипшшиншинпшиншшиншшишшиншшиншшнишиншпшиншшиншшиштжшиншшиншшжишшиншшиишшиншшишшши a НЕТ CCPC таза Ж 
The number ofc common л tangents of two touching circles internally i КЕ көле « Dakahlia 2079 » 

Zero 1 (c) 2 (а) 3 
„ваапалавааванавьаав вав вав вваваяв ввав ана ваша ввав вав ва вайп вав аша вааа ввяв ваавыяаваавввап ава ваза вааз ваша ваша ввав иаа вап ваааваав вав вав аваз ва вваавааавваваазавваз авап ава ввааввавававаааввазвваваававваавааававанааавааваавааваавваавааваааваалааазаааввааваазвааваавава .-+= 
In the "ч quad , if: т(/А)-Зт(/С)-280”,Шеп:іт(/ с): = 3 

(а) 50° (в) 150 (4) 100° 

пишшиншшипшшишшшнишшиншшнишшшиишшиишииишшинишшиншшиншшипшшишшиишшнишшиишшиншшишишшнишшинишшиншшиинпшшипшшнишшишишшиншшинишшниишиишшинишшиншшипшиипшиишжшнишиншшиншшинишшишшшиншшиншшийшшнишшиишшиишшииишшншшиншшипшиишшинишшиншинишшиишшиишшинишшиншшиишшипшшишшиншииншшиншшишишшиишшинишшншшинш БЫ | 
| көк» qm 

the measure of the central angle drawn in 3 circle equals 

„ьаапыла вава вааавьаа вав вава вав вав ва вааа вия вав ьа вала вап ына ваааваяв ваявьяа вав вап ааа ваша ваавввавааавааававав вава ваааваяввшавааава € м ———————————————ÓÓ 

Which of the following figures i is cyclic quadrilé кај 22-7. 4 Втайа 2079 » 

ѓа) the Rhombus (p) the раған фе ‘rapezium (4) the Rectangle 
/(———————————— mm BERRSERERRSTANSSSSRASRRERRRSRSGASIASSZARRRRRRSRRSRNEGANSSIRSAR SR ЕЕ НОЯ НОЯ RSS ВНЕ ни иная uasa ues usos soos o M 
If AB = 8 ст. бей the мака length à the smalles ircle can be drawn passing through 

the two points A and B едиа!ѕ .. 19 
ТЕТІГІН АИ а 
Е] If M and N are two inter: ose radii length are 5 cm. and 2 cm. 

‚ Then: MN € ........ «ае 
(3,7 l @ 13,7] 
вазвваввванаванвааванввавваниванавааваававававиванаванвааававвавваниоаанванввавававванианиванивааваавваавваневанаванаааввавваавваниваназаввнавванваавваниванвааавааванвеананане —-——————— 
Е the measure of the central angle which is opposite to an arc of length Iz Ғ.- « kalyoubia 2079 » 

(а) 30° 60“ 120° (4) 240° 
„каапаанкааввааваяавваввваввааваяавааввваввааввявваявваавванввявваавванввявваяввааввавввявваавваавааввааяввааваааваанвааввааваавваавааававанввавваавванваавааавваававаянвааввааваааваанаяаввазававвааваааваааввавваавваавааввааваааваавввавваввваваааввааваавваавваавваа»@@ 
РУ] Тһе axis of symmetry of a circle 15... « Monofia 2019 » 

The diameter The chord 

The tangent The straight line passing through the center 
C00 E и | 
FE] ABCD is a cyclic quad in which , m(Z A) = 2 m(zC),then: m(ZA) = « Dakahlia , monofia 2019 » 

30“ 60” 90” © 120° 
| шшш нии нии но Terre ІІІ ІІІ rrr reer rer rrr rrr cre rer err cer reer reer rrr rer rer Tere er ere Tr Terr eer ree reer Ter Terr Terr Terr eer reer Ter eer Tee Tee Tre ee Terr Terr Ter a a 
ағ” The longest chord in the circle is called a _____. « p.said 2079 » 

diameter Tangent chord (d) radius 
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If the two circles M and N touching externally and the radius length of one of them 


equan 3 ст. , and MN = 8 ст , then the radius length of the other circle = .......... cm. « Suez 2079 » 
5 (5) 6 © 11 16 


If the straight line Lisa "-——! to the circle M of акенін length —-— 10 cm. , then the distance 





between L and the center of the circle equals _____. cm. « p.said 2079 » 


(b) 4 (c) 5 10 








ТЕ я 
The ratio between The i measure of the inscribed angle and the measure of the central angle 
subtended by the same Arc 15 ............. «matrouh 2079 > 
1:2 2:4 3-4 2:3 
(9SAEBEAERESRSSSBESERETESASREATRASESASRRAERESTRSSRBSRRRRERESERSSERETESSRRESRRATRAATRSARRESRESDRSARRATBRASOREARASAS неа OOS вана көші ROS OS вана ROOTES CONE POOLE CONS ROO ROE OES DONE OO ESE вен веера вич иное она ни өше твен пзазеванана поно ноев ина вз вена URS MUS ваше в e 







"S sinai , іші 2079 У 














0 3 an infinite number 
errr rere rere rer errr rer rere reer ere ree и нии reer ere rere rr eee eee eee eee ee ия (ДИ 
the diameter length of the ci ter is the origin point and passes through the point 

(3, - 4) equals... length 

2.5 10 ОД 20 
ees аваз ьаааваавваа кина ава ава аааз авалававааа вааа ee ee вала вада вал Ж Алаа ee ee аваз жала eee Ф 
If the surface of circle: M n the nudes of the circleN = {А }, then M and N are _............. « A.sinai 2079 > 

distant Concentric 

Touching externally Intersecting 
„вишиний иийй ва виа вая ва ива виа ERAS пав авиа айна паев ee ee ee eee ники ee RRASRRAR RAM ee ee ee ee ee oe ee nee eee виа ваша юни анат ына вами ee ee eee eee ee ваша виа пана анал eee eee вани виа ве oT 
ЕП ABCD i is acyclic quadrilateral, then: m (4 АЗ +m a Z C)- 80° = 

80° 100° 
наживо шия сива шина вана ии icc icc iirc повинна нина о ват ива жива «ова ТҮТІГІ ТІГІ и ионы но вино ТІПТ ТТГ ceri ии ТТІ нони тава наи нони они ии нора ие ии ионы a c] 
ЕЗ The length of the arc subtending a i central angle of measure 60? in a circle whose circumference 
Is 24 cm. equals _........... cm. «Zuxor 2079 » 
8 12 16 
IST. ISI ава аа И ан E И Аааа ПАСАТ а ад иа а А 


If А, В two — in the plane , АВ = 7 cm. then the diameter ooi of the — ана passing 


through the two points А and B equals ......... cm. « Qena 2079 » 


(a) 3 (b) 3.5 (c) 7 (d) 14 
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20 1007 9 4007 





En] ІЕМ is circle of diameter length 8 8 ст. , the ден line L is far from the center M of the circle 4 cm. 















‚ then the straight line 115... сы « Fayoum 2079) 
a secant to the circle in two points. Outside the circle. 
A tangent to the circle. an axis of symmetry of the circle. 
124233823884323418248243 ee ee ә 
m the center of the circle that passing through thev vertices s of the gle is the intersection 
point of ............ « Fayoum 2079 » 
The bisectors of its interior angles. (b) _ l'he bisectors of its exterior angles. 
Its altitudes. 
EEREREERESTEFSARSSRERSERRERESEESEESSANERSERREREEEREREFEAESERERAEREEETERESENSSERESEREREERERREENSTEFESESEERERSESTETESEFEEEEEEES eins ress e | T ТИП. 
42 if 1 M is гайда of diameter length 8 cm. ‘the straight s far from the center M of the circle 4 cm. 
‚ then the straight line Lis —...._. « 
пишшиншжинишшишшиншшинишшишшиншшшиншшипшиншшжиншшипшиншшжиншшиишшишшиншшиишшипшиншшиншшиншшинишшиишшиншшиишжшншшипшшинишшиншшиншшинишиншшшишшжиншшии c] 
eter length equals 8 cm. , then L is at 
@ x 
ТИН m 
44 if M is нд, its Ре. or m. ,MA- = (2 х + З Т cm. where А is а spoint on the и 
UNS: X = И 4 Флаг а 20 
ý 3 5 
НЕВЕ ВЕНЕ ЕВЕ |, а 
ЕЧ А circle of circumference 67 cm. , and the straight line L is distance from its centre by 3 ст. 
‚ then the straight line Lis _........... « monofia 2075 » 
a diameter of the circle. a secant. 
A tangent to the circle. Outside the circle. 
и шшшишшипшшиишшшнишшинш=шишжиншшиниш=иншжинишшшиишшжиншшншишшишшишнишж=ишншшшишшинпшжшиншжшншшипшшиншжинишииншшиншжшишшшиишшиншжшнишшиншиншжинишшипшипшшшиншжшнишиншшиишжшиишшишшиншжшиншшишшиншшшиишшипшшншшжшиншшиншшишшжиншшиишшиншжиншшшиишшжиншшншшиншшиишшинишюшшишшипшшииишжшиншшиишшиншжинитшиишшиншиип ча 


46 if] M is circle , its diameter length = (2 Х+5) ст. , айа the канн line L is distance (x. +2) ст. 
from its centre circle , then the straight line Lis  « P.said 2077 » 
a secant to the circle in two points. Outside the circle. 


A tangent to the circle. 


© © 


an axis of symmetry of the circle. 
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Two circles M and N with radii lengths 4 cm. and 7 cm. respectively , are touching 
‚ Then: MN eE............. 
(а) |3,11) 












18,111 на (4) 43, п} 


If the radii зейін of the two өкілдік М and М аге 6 ст. mi 3 cm. MN = = 2 cm. . circle. 





, then the two circles M and М are .............. « Dakahlia 2078 » 
Distant Intersecting 
One inside the other Touching externally 











the axis of symmetry of AB 
= The рчы го АВ 














и 1 
2 ЛЕ 2 ЛТ 
/—————————— ———————————————— ——»————————OÓÉÁÁ—Á—————Y Ф 
Its impossible to draw а a ig through the vertices of a... « B.suef 2077 > 
rectangle square rhombus 
PITTI TITEL EEL EEE, LEE eee STE — ————— PITTI eee a 
The inscribad angle which 15 вођено byt minor arc in a кке 1 роды « Qena 2076 » 
acute obtuse straight right 
ЕТІПГГІТТІІГІТГІІТГТІГІТГ шшш шшишишыъниншшишшшпншшиншжшишишинш®шнишши ишш ишшшнишшишшшишшишишшшшиншшишшшншшшиншшишшшншшжшнжшишишшшшшш ГТП они ино нии ини ТІГІ ТҮГІ ТІГІ ТІГІП ТТІ ТТГ ІІТГІГ ТІТІГІГІГІГ ТІТІТІТІТІГІІТІТІТІІГІІ тш | 
The number of tangents сап be drawn from а point lies оп a circle is ............. « Beheira 2017 » 
2 3 (d) Infinite number 
ааа ваза йшавайа вина ваавына һайа ьийа вазаввавааа вв һайа Бава капа һайа ививива кана ааа вена вайа һап кына вана BF ааа вийа eS ањавьва вайа авал ава ава = 
e number of common tangents of two intersecting circles 15 .____. 
- © 3 C 
11333233 ВЕ ВЕ ЕЕ 2333833 2122212241333] 3433 81 223182112231 243 83 22325218238 ВОВЕ 883 8 8231222 82212233 223 033 9233 92222218243 83 9333223 92122228233 233 83 9 2122312213043 8233 EEE Е РОВ ВНЕ НЕОНОВЫЕ ов EEE ная вая вина {з 
The number of common tangents of two distant circles 15 .. 
я А ы а) 4 
пшшшишшипшшншшшншшипшшпшишишиншшиишшипшжшншшипшшиншшншишшишшинш®нишшишшипшшнпиюжышншшипшшжиншынишшишшиншшншшшпшшишншщынишшишшинш=шшишшишпшипшшшншшишиш=шншшпиишшнишшишшиншшнишшпишшиншшиишшипшшншшшиншшипшшпшшиншжшиишшипшшншшиишшиншшншишшншшииш=инишшишшипшшииюшжыншшшипшшииншыншшшишшжиншшшп e] 


The ratio between Ther measure of the inscribed angle and the measure of the angle of the tangency 
subtended by the same Arc is .............. « 


1:2 2:1 1:1 1:3 
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61 If MA and MBare two ника radii in the circle М and the area of the — MAB = 8 cm. 


‚ then the radius length of the circle = _____ cm. 


(а) 2 (5) 4 (с) 


ЕЧЕШЕ ВЕР РЕВ РЕВЕ БББ ЕВО ББ БББ ооо ооо ооо ооо ee ee еве ЕВО ВБЕФЕВЕФЕВЕВЕВЕ 


и“ А circle of radius — 2 cm. ‘then its circumference = m... СІП. « Aswan 2016 У 








Distant 
Concentric (d) 









вошово ии иц миелит ИИ ИИН Им м МИ мим ишим мим мит ишим EENSNSIEENSNIIEEHENIESNÓNIIENHNSNIESINENSNSI:'I!ENNI:ENMSNIINNSI;S'IENENSIH'ENEPSGENNSNEGETHENIE'ENSN:INHENSMNS 


| ABCD is а cyclic quadrilateral , in which : m(Z А)» = 4 


length = 7 ст ? « Giza 2076 » 


(а) (0,7) (6) (0,-7 





ee: sae < о © 
ГУД ABCDEF is a regular hexago m inside the c rcle M,then:m á BC . a ии 

30° 90° (d) 120° 
азшинишанияня ТІГІ ГТ eee | "ктан инин er пиши нитин кинини ишып итини шинин итинник кнтип rrr | 
А жй with "wn ет | 2 X) ст. , and Ше straight line L is distance (x +1) ст. 

from its centre circle , then the straight line L will Бе... « Dakahlia 2078 » 

secant. Outside 

tangent. © axis of symmetry. 
ааа 2821234 2024 2223282 224 22237827232 2203 82232882284 ИЕ пап=ваятвая апе ваптвая ввап нап типа тада папана аяп ипаяапитвапввяяваңавапввая вана апа вппа капа ваенна капа впакина капа впат ала твапатапапалтапа капавапаваатана вина ваатвая тапа ESIREGIRES RSIERSIRES RES Ватина ваная è 
ЕН ABC is ап балына и drawn inscribed in circle М , then: “ АВ › = ............« Fayoum 2078 У 

60° 90° 120° 

"шшшиншшиншшишшшиншшиншшншшиншшиишжшниншшишшжиншшиншшишшин шшш ишшинишинишшиншшин тм ee | 
the measure of the in inscribed angle which is drawn in за circle equals ......... « Dakahlia 2018 » 

(а) 240° (p) 120 60° 30° 
аро: лан оаа ааа шы ашан ани оне нео они ако а ање оно ыы. јо 


71 AB and DC аге two intersected chord at the point X in the circle M , and m(AC ) + ш( BD ) = 130“. 
Then m(Z AXC) = ___ 


260° 65° 60° 
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Іп each of the following figures, choose the correct answer 
in the opposite figure : 
If D and E is the midpoints of AB and AC ‚апа т(/ ВАС) = 60° 
Then: m (z DME) =... 
60“ 120° 
90° > 30” 


тати BRE MRE RM BERR REE MBER м мит мини ово мит мит м г eee CEET шшш ЕЕ MBE ШЕ МИ мим мит и ти мин вово TEETER м MBER с ово вово BREE MBP EMRE MBER HRB ERM шо т мит ит ми ИИ МИ ми IN'ENSIÓ'I'IENSINSI68ESÓSISII:ENIM/I!IEHENISZ'ESNSINYSIENSIESISNSNmSNSI'!:ZNSIYSNIÓ£ESE MSN 


ЕВ іп the opposite figura ; « Gharbia 2019 » 





AB isachord incircleM, МС 1 AB,Disa midpoint of MA, CD = 3 cm. 


, Then the surface area of the circle = ___ Ж ст. 


3 (b) 6 
9 4 36 


in the opposite ligure: "m 2019 » 
















If MA and MB are two radii perpendicular in the circle M w 
Length = 7 cm. then the perimeter of shaded shape =. { 


11 





in the opposite figure : 





Circle М with radius length = 13 cm. а! 


in the opposite figure : 
МХ = MY and m ( Z В) = 


50° 
70° 


Шанин мын ооо ооо БН БЫН БН БН ЕЕШ БЫН совс со ова овес ева зов ооо ооо ова сова ББ БЫН БЫН ооо ооо ооо ооо мын мын БН с овес ЕШШ ЕШШШ сос МЫН БЫ БИН ЕЕ ШЕ ШЕ Ш ЕЕШШ с ова ЕШШ ББ ЫШ БЫН БН ЕШШ ШИ ПЕШ оово ева соса ЕЕШ БЫН Би с ова ББ ева БЫН БЫН БН мыш шын ЕЕШШ сова соев ШЕ ишш 


in the opposite figure : 





Two concentric circle with centre M , their radii 7 cm. and 14 cm. 


Then the area of shaded shape = ___. _ ст. «(= - » 
315 412 
462 530 


in the opposite figure : 


ACis a tangent to Ше circle M at А , D is the midpoint of AB andm (/С)-50” 


„Шеп:ш(ХА)< 0. 
40” 45° 
50° 90° 
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ЕЗ in the opposite figure : 


BD is a tangent to the circle M at B, т (2 ABC) = 65° and m(z DBC) = 75° 





‚ Then : m(Z ОВС) = .... 
20“ 40“ 
50“ 80“ 


кл in 1 the брровне figure : 





If: та (СЕ ) = 100° and m(BD ) = 30°, Then: m(2A) = ___ 
70° 65° 
60° 35° 


in the opposite figure : 















If: m(Z ADC) = 80^, Then: m(2 ABE) = ___ 


| а) 100 
PREPRESS ЕЕ ЕЕ КЕ ЕЕ КЕ ко ки КЕ ЕЕ КЕ | дпцј лица шј 


ЕЕ in the opposite figure : 





If: m(Z АСВ) 260^, (4 AMB) = (х + 20) 


© 40 





E in the opposite пеши: 


If: m(Z ABE) + 100^, 


in the борбене нај 
If: AX = 3 cm. , ХВ = 2 ст. and , АС = 8 ст. Then : СВ = ____ ст. 
5 7 
10 @ 13 


PSSST SS SSSA SSH TS SH SHAS SHS SSH неее неее еее неее титан НЕЕ нветева ване SPH ЕТЕ ЕТЕ ТЕ ЕТЕ 


ЕЕ in the opposite figure : 


Two concentric circle with centre M, m (AC ) = 80° 


‚ Then : m( AD Т трен 
20° 40° 
80° 160° 
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ке ЕЕН ЕЕ 





ЕЕНЕНЕШЕНЕШ 











in наа подната figure : 


PRPS EPS PPR Е ЕЕ ЛЕ ЕЕ ЕНЕ ЕЕ ЕЕ ЕЕ ЕЕ цм твое зе в е еве тво еее еее ве еве ен Ве е 


in the opposite figure : 

If: m(Z BAE) = 55°, Then: m(Z MBC) = ___ 
110° 55° 

35° @ 25° 


————— 


AB and AC Two tangents to the circle M from the point A, т(2 BAM) = 30“ 


‚Тһеп: AB = ____ cm. 


(а) 8 (b 873 





in the Doppelte eure: 











If: m(Z ABC) = 40°, Then: m(Z AMC) =... 


(b) 40" 
(d) 140" 





вв миллет М ИИ ИИ ИН св ово овошевотово ИЛИ ми мим МИМ ИИ МИ мп Мити ИЛ ы шш 


in the opposite figure : 


If: m(z DAC) = 36°, and AC = Ар, Then: 


140° 
707 


in the opposite figure : 


АВ is a diameter in circl a 


120° 
90° 


in the opposite figure : 














AB И CD,m(Z BMC) = 60°, Then: m(AD ) ТЕРИБ 


30° (в) 60° 
90° (9) 120° 


тинтиннижтнннпиннининннитинннннтиннининннннннннтиннтпинннинниннннтиннниннннннтшнннтиннинннниннитнннинниннннининннтннниннитиннтиннниннининнтиннтннтиннтнннтининитинниннинтннинннитинниннининнтнннтинн ннниннтинннтинниннитинн ЕИ ЕБЕ ЕЕ ЕЕ ое ео ооо неее ооо тео 


in the opposite figure : 
АВ is a diameter in circle M ; AB // ср ,m(DEC) = 80“ 
‚ Then: m(AC ) ШЕ со 


40“ 50“ 
80“ 100“ 
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in the opposite figure : 
AC // BD, m(Z AMB) =140°, Then: m(Z DAC) = ___ 


70° 110° 
140° 4 220° 


тив BRE ТЕНИ MBER EER вовое ово ЕЕ овошовошово ЕЛ ТЕ ЕИ ит миг мил ЕЕЕТ мит митинг ми МИНИ МИ Ми митет шо ооо ош ооо овоповошововово МИМ ИИ Б ы ЕЈ 


in the opposite figure : 
ABN DC ={X},m(AC) =100°, m(BD ) = 120°, Then: т(2 АХС)= ___ 


110° 55° 
© 70° o 140° 


in the — figure : 






















D is a midpoint of the arc CB ,m(z CMB) = 120“ , Then: 


15° 30° 
15° E 60” 


ии ии мил мил тт мне ии ти и МЛ милли ит и ИЛИ Мити ИИ МИ ИИ Ми МИМ тил тмин ти м м ЕЕ 


in the opposite figure : 





АВ іѕ а diameter in circle M, m (z ABD) = 25°, Th 


100° 
115° 


тив вт БИ ИИ ЕДН МИМ км ЕДИ вюово Ит Им ИИ МИМ МИ МИ ИН ИН М оовю во 


in the opposite диге: 
26 h fi 
If: m(Z DMB) = 110" , Then: 
70° 
55° 


30° 
(с) 90° 


Hr EMME MRE EMBER MERE MB REHM RPE RHR тт м тм МИ мит мит м MBE с воос сова TEES ово TEES овес ово с сос ооо ши ЕД BERR PRE мим инт тин DEE MBER HMB ми мине ЕНЕ MRR EMR ERR BERR REE мит м мини и митет мит ил мит тм MBER мит тм тм мит мил тин сово ово с ово М т т e eee 


in the opposite figure : 





If C is a midpoint of the arc AB , Then АН |... 2 AC 
= < 
IT ШЕРІН ІІ ІІІ ЕНІ ТИЫП ТІ ИИ ІІ ЕНДІ ТГ ТІ ІН ІІІ ІІІ ЕЛІТІП ТІГІ ІІ ШІНШІ | 
in the opposite figure : 
If: m(Z MBC) = 32°, Then: m(Z А) = 
16“ 32“ 
116“ 64° 





| | == эш — 10 ји -— 
Al Basit in mathematics Connecting : 01018047203 - 01033236775 




















Geometry Final Revision 





in the opposite figure : 











CX bisects Z DCE and m(Z ECX) = 62°, Then: m(Z A) = 


62° 128“ 
56” 4 1247 


тт в ви милли ЕДИ ЕДИ мини ви мил мил мит мини ми гимн ЕЛ овошовео ии ми МИЛ МИ Мим тмин м пи Ммм ти Ез Мм мил Митина мил пн ЕВИ ТЕ ЕД ЕЕ ШЕ ЕЕ ЕЕД  мнл в Ил мит ововю сос ЕЕ мит мл мим МИМ ИИ Б ы ЕЈ 


in the opposite figure : 
ABCD is a cyclic quadrilateral іп which: m (Z A) = (2х)°, (2С) = (3x)" 


‚Шеп: ХЕ... (R.sea 2076) 





20° 32° 

32" 36” 

in the opposite баш: 

AB // CD,m(AC) = 50°, Then: m(Z BED) =. 


50“ 5° 
25° = 20° 


ии Ии ИИ мН MERE HMR REHM RPE RDB ERR ERE TEET ЕДЕН мим мин тин мини TEET BPE HMM EEHM BREE ти мит митинг мн ETN ЕДИ Eee иы 


in the opposite figure : 





AB and AC Two tangents to the circle M from the 
‚ Then : m( AC ) inii oec 


(а) 150” 

© 100° 
in the opposite Вале | 

ABN DC = 4 Е |, т(« СЕМ 

, Then: m(z ACD ) = к 


30” 
50“ 





иа Ии ee ee ммм минет ин ен мнлцнит ЕН мит инт ЕДИ ШТ ЕЕЕ мн ЕЕЕ ТТ ЕИ Pe Pe ЕЛЕ ТЕЛЕ ДЕЛ ЕЕ ЧЛ ЕД евотесо мит тил кит ги ош ЕДЕН БИ мл ите т ЦИ м мит ти есе тм мили мн гине ин тов ииа мин Ин, ЕЕ СЕЕ т и мм евота 


in the opposite figure : 


ABN DC ={E},m(zZ Е) = 40^, m(Z DCB) = 25° 





‚ Then: m (Z ABC) = ___- 


50° 80° 
25° 65° 


ГМИИ ОиСТ ЕСМ СМИТ СТИВОМ Тов ЕЕЕ ЕЕ до СЕН ШИ TEEST ки НИШ ЕЕ ЕНЕ ки. вит TE 


in the opposite figure : 





AB is a diameter in circle M, т (2 CAB) = x°, m(Z CBA) = x? 


‚Тһеп:Х=.......... 


20° 30“ 
(с) 40° 60” 


: | 11 № =: 
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in the opposite figure : 
AD touches the circle M at A,m(Z CAB) =x" ,т(2 СВА) =2x° 
,m(z ACB) 23x^, Then: т(2 DAC) = ____ 


20° 40° 
60” (4) 80” 


ГТО ТОМЕ: 


in the opposite figure : 





AB and AC Two tangents to the circle М from the point A, m( 2 СОВ) = 125° 
»Then:m(Z A) = 

60“ 

(4) 80° 


ШШШ ШШ ЧН ШШШ ЕШШ ШЕШШ ЕШШ НЫШЫ ит ги вт ит милли гв титан ЕЕЗ ооо ооо ооо ооо ооо ооо ооо ee Cee Cee тебе Pee СЕЕ ТТТ ева на 


in the opposite figure : 
AD touches the circle M at A ,m(z CAB) =70°,m (BC ) =120° 
‚ Then: m(Z A) = 

50" (b) 60" 
35" 70° 


а ТЕК ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ЕЕ ПЕ ЕЕ КЕ цио ЕЕ ЕТЕ ШЕШЕНЕ ЕЕ ЕЕ ЕЕ и ЕЕ ЕЕ ЕЕ ЕЕ ПЕЕ НЕ ЕЕ ЕЕ ПЕЕ ЕБЕ ЕЕ ЕЕ ко ЕЕ ЕЕ ЕЕ кц | ЕЕЕ JI LEE 


in the opposite figure : 


















AB and AC Two to the two circles M and N from tl 
ВХ = 7 ст. ,DX = (x + 3) ст.,АВ = 5cr 
‚ Then : X4 yz... 


10 
12 


(EEEE TEES и ооо ош БН ББИН Б БЕН БН Нн БИШЕ вавовешова 


in the opposite figure : 


PEM вт ERED ош из Им МИ ММ ЕЕ BREE ИИ Ез МИЛ ИИ МИМ кт км ЦИ ЧЛ ЕЕ оовоесов овес кт МИМ МИМ ИИ ИТ Б BE 





AB and АС Two tangents tot cle M from the point A 


FD=4cm.,FA=9cm.,A ( cm. , Then : ED = ____ст. 


4 
6 





(е) © 


5 


in the зии ација 





AB and DC are two radii perpendicular in the circle M , 
‚ Then : m( AC ) + m(BD ) S 


90° 
270° 


PSPSPS RPS HPSS HHS HORE ЕЕ ШИШЕ ЕЕ еве" ШЕ есен ЕЕ ЕЕ ЕИ ЕЕ ЕЕ ЕЕ това еве ЕЕ ое ое ЕЕ ПЕЕ ЕЕ ЕЕ еее тени еее ЕЕ ШЕ еее иене еее тео ее ост ниши иннин ШЕСТОТО СТЕ ЕЕ ЕЕ инт ЕНЕ еее еее ЕЕ ЕЕШ ЕЕ ЕЕ ЕЕ ЕЕ ШЕ ЕЕШЕЕШШЕШ 


in the opposite figure : 
AC // DM and т (АС ) = 56° , еп: m ( Z ABD) = ___ 


28” 56° 
62° 31° 








12 
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ЕР in the opposite figure : 
ABCD is a cyclic quad , in which : m(z BAC) = 70”, (2 DBC) = 40° 
, Then : m(Z DCB) = .... 


30° 40° 
(c) 70" -: 110° 


вит вит ee ee eee Pee Pee ee eee Pee Pee Eee ит ИИ МИМ МЦ ЕДИ ee Pee ГИЦ МИ ти МИ ИЛИ Pee Pee Tee eee Eee Eee eee ЕДИ Pee ee Pee ee Pee ee Pee Tee мит МИ овотесо ee Ит ИИ МИ есен есо ЕДЕ ЛЕЛЕ ee Eee eee ee Pee ГИ ТЛ Т и 


in the opposite figure : 
If : AD touches the circle whose passes through the vertices of the triangle ABC 
at A,m(Z DAB) = (x + 32)°, т(/ ACB) = (2x), m(Z ABC) = x^ 
‚ Then: m(Z BAC) = 





64“ 
® 42° 





in the opposite Howie 











АВ ва diameter in circle М, т (2 ECA) = 20°, m(AE ) = 70 


‚ Then: m( DE )2. 


in the он ин 





АВ is a tangent to the circle а В, AB 
‚ Then: DC = ____ ст. 


(a) 4 
(с) 9 


in the opposite figure: © 
DC // AM and D is a midpo 





-of BM. ‚ Then m( AC) = 





60° 302 
459 (4) 90 
in the борона паша 





ABCDisa cyclic quad , in which : m (2 BAC) = 40°, (2 ACB) = 20° 


‚ Then: m(z D) =.. + 
20° 40° 
60" 120° 





(13 























Al Basit in mathematics Connecting : 01018047203 - 01033236775 














(1) The line of centers of two intersecting circles is perpendicular 
to the common ............ and bisect it. 


© diameter © tangent © chord б) arc 


(2) The line of centers of two intersecting circles is the axis of 
symmetry of the common ............ 


Q diameter _ (9 tangent Q chord С) arc 

(3) The measure of the inscribed angle drawn in a quarter of a 
circle = ......... М 
Ө 135 () 120 (9 90 С) 45 

(4) Тһе center of the inscribed circle of triangle is the intersection 
point of ............... 
© medians © altitudes 
© axes of its sides @ bisectors of its angles 









Хи 
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(5) Тһе circumference of a circle is 8 x cm and a straight line is on 


a distance 3 cm from its center, then L is ............ the circle. 

Q outside (9 secant to (9 tangent to @ otherwise 
(6) If ABCD is a cyclic quadrilateral and 5(74)-3m(zc), then 

m(ZA) = ....... ° 

Ө 180 (9 135 ( 90 @ 45 


(7) М and М are two intersecting circles of radii lengths 6 cm and 
4 cm, then ММ е ...... 


© 110,9 © 12.10Г О 10.21 © 14.6[ 

(8) In the opposite figure: А 
+ > Е 
ED is а tangent, т(/ рАВ)-110%, (АҚ 
then т(/с) ........ E SB 
Q 35 (9 55 Q 110 © 70 

(9) А circle of radius length 5 cm, AB is a chord of length 8 cm, 
then the distance between the chord and the center = ... cm. 
Q 3 (9 6 Q 8 G) 10 

(10) From the opposite figure: о 
m(arc ЕС) E j (F 

Č 

© 56 © 30 О 86 @ 28 


(11) From the opposite figure: 


ron te 


ХИВ 
© го (9 40 (9 50 © 80 

(12) The measure of the central angle т a circle ..... the measure 
of the inscribed angle subtended by the same arc. 
© supplements © equal О half (9 double 


И И Са СИ СИ же СИ же >; ^n Ne Фан Фан KEELE SAE 
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(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


(21) 





Хи 





The length of an arc which represents a semicircle = ...... 
Ө хе (92xr О улг О ат" 

If AB = 6 ст, then the number of circles which passes through 
A and В of radius length 3 cm is ............ 


до о! ог С) infinite 


If AB = 5 cm, then the number of circles which passes through 
A and B of radius length 3 cm is ............ 


до о! ОУ 2 С) infinite 


If AB = 8 cm, then the number of circles which passes through 
A and В of radius length 3 cm is ............ 

бо (9 1 О 2 @ infinite 
The number of common tangents of two distant circles is ......... 
Q 1 (9 ? Q 3 @ 4 

If the longest chord in a circle is 12 cm, 

then its circumference = ........ ст 

© ог © 12 О 24x С) 144 л 
If the lengths of the radii of the two circles М and М аге 

6 cm, 8 cm and MN = 14 cm, then the two circles аге ......... 
© intersecting © touching externally 

(9 distant 6) one inside the other 


The inscribed angle in a semicircle is .................. 
Q acute © straight Ө right (9 obtuse 


A chord of length 8 cm drawn in a circle of diameter length 
10 cm, then the distance between the chord and the center 


Ө з О 4 Q 5 © 6 








Хи 
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(22) Number of tangents of two touching internally circles is ...... 


© 0 © 1 О 2 О 3 
(23) If ABCD is a cyclic quadrilateral and т(/А)-2т(/с), then 

m(ZA) = ....... 

Ө 30 (9 60 (Э 90 © 120 


(24) If the lengths of radii of two circles M and N are 6 cm, 3 cm 
and MN = 2 cm, then the two circles are ............ 


© intersecting © one inside the other 
(9 distant @ touching externally 

(25) Circle of diameter length 2x cm, a straight line of distance 
х+1 cm from its center, then the straight line is ............ circle. 
© tangent to the Q secant to the 
(9 axis of symmetry of the @ outside the 


(26) Number of common tangents of a two concentric circles is ......... 


Q 3 О 2 О 1 © 0 
(27) The measure of the inscribed angle in а semicircle = ......... : 
Q 360 (9 180 © 120 © 90 


(28) If the lengths of radii of two circles M and N are 9 cm, 4 cm 
and MN = 5 cm, then the two circles are ............ 


© intersecting © touching internally 
(9 distant @ touching externally 
(29) The centers of circles which passes through the two points 
A and B lies on ......... 
© АВ О axis of АВ 
© midpoint of АВ б) perpendicular to АВ at В 


(30) The measure of the inscribed angle т a third of а circle = ... 


Ө 360 © 180 © 120 © 90 


И И Са СИ СИ же СИ же >; аз Wee NEZAN- KEELE 55 
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(31) Тһе measure of the inscribed angle іп а quarter of a circle 


Ө 45 (9 90 ( 135 @ 145 

(32) From the opposite figure: A 
m(arc BD)= ТРЕТИЯ 9 «X ) 
Q 55 (9 90 Q 180 @ 110 

(33) The length of an arc which represents a quarter of a circle of 
radius length г ст is ......... cm 
Ө 4гг ©) 2 лг Orr 9 “кг 


(34) One of the following identifies a unique circle ............ 
© length of radius and a point (9 one point 
© two points @ center and a point 
(35) Circle of diameter length 6 cm, a straight line of distance 6 cm 
from its center, then the straight line is .................. 
© outside the circle Q secant to the circle 
(9 tangent to the circle С) passes through the center 


(36) If ABCD is a cyclic quadrilateral, т(/А)-90%, then the 
diameter of the circle is ............... 


О АВ О АС О AD С) BD 

(37) From the opposite figure: А 
m(Z MCB) = ...........° (А) 
О 110 © 35 © 45 @ 55 


(38) Number of axes of symmetry of two congruent circles and 
touching externally is .................. 


Q 3 © 2 ОУ 1 б) infinite 


И И Са СИ СИ же СИ же >; М а roo Фан и KEELE DAES 
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(39) Number of axes of symmetry of two touching externally circles 


© 3 (9 2 Q 1 С) infinite 
(40) Number of common tangents of two touching externally circles 
Q 3 © 2 ОУ 1 б) infinite 


(41) Two touching circles of radii lengths 5 cm and 8 cm, then the 
distance between their centers є ............ 


© 113,31 © 13,13 © R-[3,13] © {3,13} 


(42) Two intersecting circles of radii lengths 5 cm and 3 cm, then 
the distance between their centers є ............... 


© 18,[ © 12.51 О 10.21 с) 12.8Г 
(43) We can't draw а circle passing through the vertices of ......... 


© triangle (9 rectangle © rhombus _ () square 


(44) The minor arc in the circle is opposite to ........ inscribed angle. 
© ап acute Ф an obtuse Ө aright © a reflex 

(45) The radius length of the smallest angle passing through the 
endpoints of a line segment ............ half of its length. 
© less than (9 more than © equals С) double 

(46) The two tangents to a circle drawn from the endpoints of its 
diameter are ................. 


Q parallel (9 equal © coincident б) intersecting 


(47) From the opposite figure: Tc 
m(ZACB) = ......... ? (5 
Ө 45 © 110 О 135 (9 270 


И И Са СИ СИ же СИ же >; Аз Wee Фан Фан KEELE DAES 






(48) 


(49) 


(50) 


(51) 


(52) 


(53) 





Ө 60 © 90 © 120 С) 240 

From the opposite figure: S 

т(ағс EC) = ............° Cos 
C 

Q 100 (9 120 © 130 @ 50 

From the opposite figure: К А 

m(arc РА) = p ж. 

Ө 40 @ 55 © 80 6) 110 

If AB = 6 cm, then the area of the smallest circle passing 

through A and B is ................... ст“. 

© 3 (9 бл О 8a 

From the opposite figure: 

m(ZABC) = ........? 

Q 60 (9 120 © 240 





The center of the circumcircle of a triangle is the intersection 
point о? ........................ 


© its medians 


(9 axes of its sides 


@ its altitudes 


(С) bisectors of its angles 








(54) From the opposite figure: 4 
m(Z ВАС) = ...........9 €» 
О 90 © 60 © 30 © 15 
и ет. 











; (1) 
( 
( 
( (2) 
( 
( 
( 
( 
(е 
( 
( 
( 
q (4) 
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( 
( 
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( 
( 
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In the opposite figure : 

ABC is a triangle inscribed in a circle 
„ВО ва tangent to Ше circle at В 

»X GAB » Y € BC where XY / BD 


Prove that : AXYC is a cyclic quadrilateral. 


In the opposite figure : | 
Two circles are touching internally at B 

, AB isa common tangent 

„АС isa tangent to the smaller circle at C 
»ADisa tangent to the greater circle at D 
‚АС = 15 ст. › АВ = (2 X – 3) cm. 

and AD = (y — 2) ст. 

Find : The value of each of X and y 


In the opposite figure : 

AB is a diameter in the circle M 

sC € the circle М » m (4. САВ) = 30° 
;D is midpoint of AC , DB N АС = {H} 
(1) Find : m (2. BDC) and m (AD) 


In the opposite figure : 


AB and AC are two chords equal in length in circle M 
» X is the midpoint of АВ › У is the midpoint of AC 


s m (4 САВ) = 70° 
(4) Calculate : m (7. DMH) 
(2) Prove that : XD - YH 


In the opposite figure : 

m (Z А)= 30° » m (HC) = 120° 
»m (BC) = m (DH) 

(4) Find : m (BD the minor) 
@) Prove that : AB = AD 





(2) Prove that : AB // DC 





















(6) State two cases of a cyclic quadrilateral. 


(7) In the opposite figure : 


DA and DB are two tangents of the circle M ZY 


Prove that : 
AC ва tangent to the circle passing through the vertices of the triangle ABD 


(8) | In the opposite figure : | 
C is the midpoint of AB » MC N the circle = {D} 
m (Z MAB) = 20° 
Find : m (2. BHD) and m (ADB) 


(9) In the opposite figure : 
АВ=АС „ MDLAB; 
МЕЈ АС 
Prove that : XD = YE 


(10) | Inthe opposite figure : 
ABCD is a quadrilateral in which AB = AD , 
m (4 ABD) = 30° , 
m (4 С) = 60? 
Prove that : ABCD is a cyclic quadrilateral. 


(11) In the opposite figure : 
BC is a tangent at B › 
E is the midpoint of BF 
Prove that : 
ABCD is a cyclic quadrilateral. 


(12) | m the opposite figure : 
AF ва tangent to the | 
circle at A » AF // DE 
Prove that : 


DEBC is a cyclic quadrilateral. 





ДҰ ХИ ХХХ ХХ ХХ ХХ ХХХ ХХ ХХҒ ХХХ сто о сто о Пот 





(14) 


(15) 


(16) 


(17) 


(18) 


In the opposite figure : 
A circle is drawn touches 
the sides of a triangle 
ABC „АВ ‚ВС » AC at 
О „Е, Е, АР = 5 ст, 
ВЕ = 4 ст. » СЕ 3 ст. 


Find the perimeter of A ABC 


In the opposite figure : 

AB , AC are two tangents 

to the Circle at B «C 

» m (Z. А) = 70? , 

m (Z CDE) = 125° 

Prove that : - 

(1) СВ = СЕ (2) AC // BE 


In the opposite figure : 

If E is the midpoint of XY 
»m (4 EMN) = 130° 

» then find : m (7. C) 


In the opposite figure : 


If AB » AC are two tangents to the circle at В „С 


з0 (4 D) = 70° „СВ = CD 
(0) Find : m (4 А) 
(2) Prove that : BD // AC 


Complete : Тре measure of the inscribed angle equals 
central angle .............. by the same arc. 


In the opposite figure : 
ХВ// СУ, МА 1 XC 
„ МО LBY 

Prove that : МА = MD 
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(19) 


(20) 


(21) 


(22) 


(23) 


(24) 


‘(CB bisects / ECX 





Хи 





In the opposite figure : 
CE L АВ ‚ AD 1 BC and intersects the circle at X 


Prove that : 
(1) AEDC is a cyclic quadrilateral. 


In the opposite figure : 
If m (Z DEF) z 115? 
» then find : m (4 DMF) 


In the opposite figure : 

Inscribed circle of the triangle ABC touches 
its sides at X > Y and Z 

If AX = 3 cm. » ХВ =4 ст.  AC- 8 ст. 
Find : The length of BC 


In the opposite figure : 
AB() CD = {Е} »m(Z C) = 25? 
эт (4 B) = 40° 

Find : m (4 ADC) 


In the opposite figure : 

АВ is a diameter in the circle M 
„СЕ ща tangent to the circle at C 

» DF АВ and intersects BC at E | 
Prove that : | 

(1) ADEC is a cyclic quadrilateral. 
(2) A FCE is an isosceles triangle. 





In the opposite figure : 
АВ = AD 

зт (4 ABC) = 20° 

m (4 ADB) = 70? 

Find : m (4 C) эм (4 ВРС) 





OS OS OSH СУ ИО ИО ОС HE MHC MHOC суб суб ОС суб суб суб суб суб HEHEHE суб Ки 





(26) 


(27) 


(28) 


(29) 


(30) 


Find : The length of BC (т = 2) 





In the opposite figure : 

m (4 ВАС) = m (2. ВОС) = 90° 

; H is the midpoint of BC and m (4 АНП) = 48° 
(4) Prove that : ABCD is a cyclic quadrilateral. 
(2) Find : m (4 ABD) 


Using your geometric tools » draw AB with a length of 4 cm. » then draw a circle 
passing through the two points А and B whose radius length is 3 cm. 
What are the possible solutions ? (Don't remove the arcs) 


In the opposite figure : 

A citcle M of circumference 44 cm. 

‚ AB is a diameter » BC is a tangent at B 
and m (Z ACB) = 30° 


In the opposite figure : 
ИМ is a circle от (4 А) = 48? 
Find : m (BD the major) 


In the opposite figure : 

AD is a diameter іп a сісіс МО 00 

‚ СА and СВ are two tangents to the circle M | 

touch it at A and B respectively. ^p 

Prove Ша: m (4 DMB) = m (4 АСВ) B С 


In the opposite figure : 
ABC is a triangle in which AB = AC 


„ВС is a chord in the circle M 
sif AB and AC cut the circle at D and H respectively. 
Prove that : m (ОВ) = m (НС) 

















d (31) 
d 
d 
( оа 
d 
d 
0 (33) 
d 
( 
d 
Же 
d 
d 
( (35) 
d 
d 
d 
( за 
d 
d 
d 
d 








In the opposite figure : 

M and N are two congruent circles 

„АВ z CD 

Prove that : The figure MXYN is a rectangle. 





ABCD is a quadrilateral inscribed in a circle › H is a point outside the circle 
and НА and HB are two tangents to the circle at A and B , if (4 AHB) = 70“ 
and m (7 ADC) = 125° , prove that : қ 

(1) AB = АС 

(8) AC is a tangent to the circle passing through the points A » B and H 


In the opposite figure : | 
Two concentric circles at M 
зт (4 ABE) = m (4. AEB) 
Prove that : CD = ZL 





In the opposite figure : 

ABisa tangent to the circle M 

m (4 А) = 40? D 
Find with proof : m (4 BDC) | | 


In the opposite figure : 5 
АВ is a diameter in the circle М B A 
„Ха the midpoint of AC and XM intersecting 
the tangnet of the circle at B in Y 
Prove that : The figure AXBY is a cyclic — 
Y 


In the opposite figure : 

XY and XZ are two tangents to the circle 
at the two points Y and Z » m (Z X) = 40° 
sm (Z D) = 110? 

Prove that: m (4 ZYE) = m (4 ZEY) 





m 
b, ie а 
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(37) ABCD is a quadrilateral drawn іп a circle » E Є АВ, EZ АВ 


, m (АВ) = 110? » m(Z СВЕ) = 85? 
Find with proof : m (4 BDC) 


(38) In the opposite figure : 
ADis the tangent to the circle M at A 
m (4. DAC) = 130? 
Find with proof : m (4 B) 





(39) | Inthe opposite figure : 
AB and AC are two chords equal in length at the circle M 
» X is the midpoint of AB 


» Y is the midpoint of АС » m (Z А) = 70° 
(1) Find : m (4. DME) (2) Prove Тас: XD = YE 





(40) In the opposite figure : | | C 


AB is a diameter in the circle M D af 
s AB NCD = (E) »m(Z Е) = 30° »m(AC) = 80° B E 
Find : m CD) 


(41) In the opposite figure : 
M is a circle » m (4. МАВ) = 50° 
Find : m (Z C) 


(42) In the opposite figure : 
m (Z ABE) = 100° 
m (Z CAD) = 40? 
Prove that : A DAC is an isosceles triangle. 





ж 
= 





(43) 


(44) 


(45) 


(46) 


(47) 
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In the opposite figure : 
AB and AC are two tangent-segments 
to the circle at B and C 
9m (4 А) = 50° »m(ZD)z 115° | 
Prove that : (1) BC bisects Z ABE (е) СВ = СЕ D C 


In the opposite figure: 
M, N are two intersecting circles in A , B 


E Cis tangent to the circle M at C, 


DC is tangent to the circle N at D, 
Prove that: ECDB is cyclic quadrilateral 





In the opposite figure: 
AB-AC-AD,m(Z BAD ) = 50° С В 
Find m ( 2 BCD ) 


In the opposite figure: 


ХУ, X Z are two tangents to the circle 
M(ZYXZ)=40°, m( ZZDE)=110° 
Prove that: ZE=ZY 


In the opposite figure: D 


AB is a diameter in circle M, Y B is tangent. 


CJ 
> 


Prove that: DCXY is cyclic quadrilateral 
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1) | In the opposite figure: 
as 
т (DB) = 80°, 
~ 
m (AC) = 60°, then 


In (4 АЕС) eer 


20° or 30° or 70° or 140°) 7 SX 


2) | The two tangents which are draw rot 1the two endpoints of a 
diameter of a circle are ...... 


parallel. or inte ecting/ or pe oendicular. or coincide. 
3) |Inthe opposite figure: 










Misacircle, m 
, then m (4 В, 


( 150? or 1 





Sum of the measures of any two opposite angles in the cyclic 
quadrilateral equals 


























do ee 2% 

ө 
|| 
|| 

go 
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. 1 | 
Measure of an are which represents = of the measure of the circle 


60° or 90° or 120° or 180° 
In the opposite figure: 


BCisa tangent to the circle M at B 
ifm (4 AMB) = 130°, than m (х ABC) = 
(280° or 140° or 70° or 65° ) 


equal or supplementary 


intersecting or corresponding 


If surface of circl surface of circle М = Ø , than the two circles 


intersecting or distant 
ching internally or touching externally 


In the-opposite fig 
Circle А n (4 MBA) = 20° 


(« DAB) = 105? 
, then m (ZACB) = 
(75° or 60° or 50° or 35°) 
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13) | The number of common tangents for the two tangent circles 
externally is 


Ss or 3 or 2 or шише ини, 
14) 


17) The inscribed angle oppc 





In the opposite figure: 
"- AEC)=35° . 

, then m (AC) +m (DB) = 
(17. 5° or 35° or 70° or 
















In the opposite figu 


" — ГВ 


oth ог 70° 
~ je 


ws e 4 cm. form the Centre, then the straight line L is ......... 


or 40? or 30?) 
Sa zh of a circle is 8 cm. if the straight line L is at a 









а secant to the circle. or outside the circle. 


а tangent to the circle. ог an axis of symmetry to the circle. 











MR. AHMED SHAMEKH 3 01010354592 | 








N 
þ=à 
bd 













22) p^ > of the arc opposite to the inscribed г 


— Circumference of the circle. 


1 
Gs оқа ОЁ о otherwise ) 


EP > reflex or right ) 


N 
QJ 
М7 


24) | In the opposite figure: 
MA and MB two radii ша circle 
MA 1 MB andthe radius leng 
then the регішегер of the 
(14 or 21 or <“ 25 

5) ES EN : з with radius г is ........... 





дал 


26) |І Іп X Opp EOS 


NS 2 A) = 3 5 о Фа 
ппипинипанинин D 
557 У 


90° or 70° or 110°) | ~ 
B 













ОТ 





\ 


(20 
"> 


altitudes. ог axes of symmetry of its sides. 
medians. ог bisectors of its interior angles. 
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| 28) | In the opposite figure: 









AB is tangent to the circle, 

m (4 C) = 329 

, then m (2. BAD) = m- 

(64° or 32° or 148° or 58°) 

If M and N are two touching externally circl 


қ 


9 cm. and г cm. respectively , if MN = 14€ 


~~~ 
30) | In the opposite figure: 
How many cyclic quadrilatera 
(1 or 2 or 3 or 4) 


In the opposite figure: 


BCisa tangent t 
‚ m (4 ABC) =35° 
; then т ( А d y =—....... 


( 1059. or 120: о 
Ге. Е 


32) | In the opposite fig 
AB апа CD,are two parallel chords of a circle , в : 
„~ 
\ DEB)= 5° , then m (AC) = заннын 
005Ҹог 759 ог 509 ог 25°) " с 


| 33) Opposite figure: 

| ABCD is a cyclic quadrilateral , 

| т (2 ADB) = 30? 

‚ апа т (ZDCE) = 110? then т (ZABD) = 





‘0° or 60°) 


CE 


(30° or 40° or 60° or 70°) 























34) | In the opposite figure: 
XZ , XL are two tangents to the circle 
at Y and 7, 
т (2 LYZ) = 130°, then m (4 X) == 
ж ог 659 ог 809 ог 1002) 









36) | In the opposite figure: 
A metallic wire is formed in the form оҒа с 
a circle of radius length 14 c 
length of the wire = ------------ 


14cm. 


22 14 ст. 
where п = = 


(154cm. or 50cm. 


. \ 
1) ја) Inthe opposite gure: 


е цо equal chords in length 
2 midpoint of 





ОГ or 22cm.) 














of AC , m (4 САВ) = 70° 
: m (4 DME) 
(2) Prove that: XD = YE 
\b) Inthe opposite figure: 
and М are two circles intersecting at A and В. 
and C € ВА, 
D € the circle М, m (4 MND) = 130°, 
m (4 BCD) = 50°, 
Prove that: CDisa tangent to the circle at D 
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a) In the opposite figure: 

CD is a tangent to the circle M at C, 
CD// BA 

Prove that : m (х DCA) = 45? 


b) In the opposite figure: 
DE //BC 
Prove that 
М (Z DAC) = m (х BAE) 


3) |а) Ш the opposite figure: 
AD //BE т (2. BAD) = 100° 
And т ( 4 CDE) = 30? 
Find: т (4 ADC) 

b) In the opposite fi 
AB and AC ar ре 
to Ше circl 
M at B апа 
АВ / «СО, 
3MD^ 140° 
à и m (4 | 
Ros E 


4) Nt e Opposite figure: C 
усопсеп с circles at М, >N 
AB and AC are two tangent segments to p» A 
the smaller circles, m (7 A) = 70? Sf 
B 
























(1) Find: m (4 DME) 
(2) Prove that : AB = AC 
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b) In the opposite figure: 


BCisa tangent to the circle M at C 
D is the midpoint of EC , MC// АВ 
Prove that : ABCD is a cyclic 
quadrilateral. 


5) |а) ш the opposite figure: 
A circle of Centre М, MD 1 АВ, 
If m (/. A) = 30? 
(1) Prove that : MD // CB 
(2) Find : m (х C) 
b) In the opposite figure: 
A circle M, MD 1 АВ, 
ME Ј AC where MD — 
m (Z DME) = 120? 
Prove that : the tri 







m (4 C) = 60° 
Prove that : 


hacia 


b) Inthe opposite figure: 


B 
A 
NC Dis a cyclic quadrilateral, BD 
jiSects / АВС, 
If BD О AC= (E) 
Prove that : CD is a tangent to the circle B 
Passing through the vertices of A BEC D 4 






































5 6°60 
о 
e? 
|| 
|| 
go 
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7) |а) Inthe opposite figure: 


BC is a diameter in the circle M , 


т (2 CAD) = 35°, AB// РМ, 
Find: m (4 АВС) 
b) In the opposite figure: 

‚ч ‚ч 
If m (АС) = 120°, m (DE) = 50? 
Find: m (4 АВС) 














a) In the opposite figure: 
If AX is a common tangent 
to the two circles at A. 
Prove that: BD// CE 
b) In the opposite figure: 
XY and XZ are 






8 


to the circle 





N 
if (4 EDZ) 10°йт (2 УХЛ) = 40° 


Pro бағыш DE) = m (ZY) 


a) In.the opposite figure: 






„Мапа are two intersecting circles at A and B 


‚СЕВА, Ее circle М 
, m (4 MND) = 125° and m (< BCD) = 55? 





Prove that: CD isa tangent to circle N at D 

















b) In the opposite figure: 
AB and CD are two chords in the circle M 


, MX L AB and intersects the circle in Е 


‚ MY 1 CD and intersects the circle at E 
















where FX = EY 
Prove that: (1) AB = CD 
(2) AF = CE 
10) | a) In the opposite figure: A 
ABC is an inscribed triangle inside.a circ 
„БЕ // BC Е D 
Prove that: m (4 DAC) = C б 
р) In the opposite figu N 
XYZ is an inscribe le x 
, LE paralled tz 
Prove that : 5 А 


LYZE 15 с 
11) | a) ми 










AB , AC are two tangents 
Го сіе [at B,C, 
%, ZA) = 459 
Prove that: 
(1) ABMC is cyclic quadrilateral. 
(2) AD = AB + MB 
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b) In the opposite figure: 
ABCD is a quadrilateral 
inscribed in circle , 


ВС = CD ,т (4 BDC) = 40? 
Find: m (4 А) 





12) а) In the opposite figure: 













Prove that: 
BD//CE 


b) In the opposite figure: 
AB , CD are two equal chords in 


Prove that : the triangle А 
triangle. 


13) 





В,СЕ ВА 
= 1259, 
Prove that: 












d CD are two chords in the 

- heircle.M , MX is drawn perpendicular to AB to intersect the circle 
ind MY is drawn perpendicular to CD to intersect the circle 
at E , if FX = EY 

Prove that : 

(1) АВ = CD (2) АЕ = CE 
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14) | a) In the opposite figure: 


E is a point outside the circle 


Prove that : 


т (Z DCB) > m (2 E) 


b) In the opposite figure: 
m(z АВЕ) = 100? 
,т(/ CAD) = 40? 
Prove that: — 
m (CD) = m (AD) 


15) | Complete: 
a) The straight line passing thro 
the intersection point of the 
of tangency of those twc 
b) In the opposi 


ABC is an inscribe 









sh : a center of the circle and 
cents аге ............ to the chord 





















triangle insic cir е 
, DE В 
?rove that : DAC) = m (Z ВАЕ) C 





о 
о 
А ч 
о 
о 
о 
о 
о 
бо 
D 7 
ee 
о 
о 
о 
В | 
е 
о 
о 
о 


|| In the opr osite figure: 
Худ inscribed triangle in 
а circle , if L € XY and LE is drawn 
parallel to the tangent XN which 
touches the circle at X and 
intersects XZ at E 
Prove that : LYZE is a cyclic quadrilateral. 
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17) | ау Inthe opposite figure: 





















| A circle М whose radius length is 10 cm., 
| m (4 DCA) = 40°, АВ = 16 cm. 
| „Е 15 the midpoint of AB, CDisa tangent 
| to the circle 

х Find by proof : m (2 DMF), 





the length of FE 

b) In the opposite figure: 
If M and N are two intersecting 
circles at A and В, АВ - AC, 

X is the midpoint of АС 
Prove that : XY — DE 


| 18) | a) In the opposite figure: 
à AB is a diameter of cir 
| т (2 ABD) = 40? 
| Епа 
| т (4 А), т 
| 9) | b) In the opposite қ 
| ABCi | riangle in the сїгсЇе, 
| а Е р 
| Prove Ша Z DAC) = m (2 BAE) L В 
| is 
CB is a diameter of circle М, 


н E opposite figure: 


> 


У 







AB // РМ , т (2 DAC) = 30? 
Find: m (4 АСВ) 
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b) In the opposite figure: 


ABCD is a square , AX bisects 2. ВАС 


and DY bisects 2 СОВ 
(1) Prove that the figure AXYD is 
cyclic quadrilateral 


(2) Find with proof m (4 DXY) 









21) | In the opposite figure: 
XZ and XY are two tangents at Z and 
т (2 YXZ) = 80°, ш (4 ELZ) = 1 
Prove that: 
(1) ZE = ZY 
(2)XZ// YE 
(3) ZE isa tangent to the 
and 7 p, 

22) | a) AB is a dia а circle M, АС isa chord in it where m 
(2. ВАС) =30 ЧА папа MD is drawn perpendicular to 
AC and inte | 
Prove the 


( ) ~ (2) The length of ВС = length of radius. 
= p N 
| Вт the opposite figure: 
^ D are two chords in the circle M, 
L AB and intersect it at F 
„МУ 1 CDand intersect it at E 
„ЕХ — EY 
Prove that: (1) AB = CD (2) AF = СЕ 


О 





75% 
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sing through the points X , Y 





































23) | а) Prove that: 
In a cyclic quadrilateral each two opposite angles are 


supplementary. 


b) In the opposite figure: 


XY , XZ are two tangents to 
the circle from point X, 


















т (4 D) = 110°, 
m (4 X) = 40? 
Prove that 


as > c 
m (ZE)= m (ZY) 
24) | a) Ais a point outside a circle 


point В, AM intersects the 


AB,CDa 
М intersecting а 
А ACB) = m (4 CAD) B D 


Prove thatan 


AB 15 а diameter in the circle М , AC is achord in this circle and D 
‘is the.mic point of AC , DM was drawn to intersect the tangent to 
the circle M at B in E 

Prove that: 

(1)The figure ADBE is cyclic quadrilateral. 

(2) m ( СМВ) = 2 m (4 MEB) 


Д 2% 
ot 2% 
өъ 2% 
où oo 
5% oo 
4% бо 
| 1 1 3 9 2 | 
о 14 до 
1-99 o? o? o? o? o? o? o? $e | 























CO 


m — Final ѓе Мегой ой -Geometry га 
———— ПРИ те” и > prf 


—==— 
-----. e 
eee Ee — — —— -------------- - 


Та Theo ос: 72. qui -— —————— 
prese figu — 
| две. к атақ |. мест, һер) in мени 

6 ѓоа (алде to the. Grele 

жи X € AB, yE BC Where XY БР f 

prove thal: АХУС 15 а км желе фри —tJ43 
— «SMEs qa — ED 
ги ds атанав t te the circle «XB 

сераду м (ас) ---О. 
Сърца: usorrbed angles. Sub Perched bY АВ. 





e 





— 














CANTE г. И —Á—n (DEA) = + oh int ——Q. 
—— —— ct Шеусь 2 ем. ыы.” ни 
——“Ф®е——@- and D A mee XY) пада с 


Дет eru el inler: er мое a. т. - ор Роз Бо. Пру 
_ ‚Ау. 4-6 ші: ерме лыр \ Gg. о : 





— 





_ А the o phasita figure: ДВ 15 а фти Tanga t 
-А<- 5-4 lust dr to Tla-smallerc-Cfvcle«t СО. 

—AD- 15 alany tot Xo Ва. у req her Cele D 
рес Om. а ABS CUX-32) Ски. 

сами 7 DC) C — 

Find FUL Jet 4- ВЕ. ани eg 
S dudit Че 
а: and ќа ае o Auo | Жала Ts 
— — teas m alec-Crcle и др- Е => 1-82 15 М2- 9 
ти эте M АЈА Ab—are— Е. РВ Tang ents Lo- TLL Greg tev 


Сура „Ис ^53 Sa E 22 => [4] = ЕЕ 





„он — —. сот марина линиите сти e MÀ 


=——==—ы—>ы=ы=——ы 
— 


С anner 3 (55-2 4>о-ада 


ЕЕ а аа 


~In-T he- орф. 25110619 ие, = 
АА. +5— а дла male Б, азах мо 


-y CE the Circle- ГА, ме САВ) = 30 — 
EN ~ ы 1.5 mid point of — AC, DB a ; р 


NN Find! mMC2BD Cc) and— г yh A^ 


(2) pYove.- A o ~ АР / DC 


| Sol lurun ЗЕРРЕ = каллар a 
см (гадост e Ce NR = Зо. - ( fivst? 


Жуо insert bed— та дый ба Ге уа ed "d BC 


къ МЕС ре) = о” = "d | E ~ 
AB — jk __advfamelo~ = "n (A5 2 uu 


Роуз —mrdpoiuk- of- AC — - 
\g0-60 _/2° 760 — 
ам — 2 ма бе 









“че 








ње s А CAD maeot) T 2—42, 
асар CA) = У мб К) = е 
alten 


СС BAC) = „Се РСА) ам Ај“ ате 


S A -4-£-€— — — —— 


in “the-opprsite. figure:—— --<<7 


AL ауа Ас ве“ Tiro ма Chord s- Awl eng th 
na Civele At, Ks the midpoint еј AB, y a 


үс Те idiste еј AC _MCLCAB) 230^ 
ЧА Са GA ale. P CDM) —Q и thet: хотун B- 














— — = — 


Везни | = | | 
ea х ху уа ми теч of та таль АВ - --00 
--У is The mcdp oink of- Ак." M y Ас „—@ 
„ДВА Се o 
. the Su va ер Ме angles of ума ћи и = 76 0 
„ M(L2DMB)=360-C€I 04904 Fo) = Но” 


E ам) 6 мугму --60 „мре му -б 
49- Subtvading Ф -From 6) и. коз YXA 





CamScanner 2 252 4> 5 aall 















> 

8--А- А apposite а ek. 
E mua. де =н — i ( MEM 
во = ме) | и 
жеді fads ил. (16. ие ме Дол) "P Jx А с 

ел age ape 
—— "nn 
ima Au PPP --- кт м с) св) J 
—— ое ee 12-o-—- we (С 8523 __ AL 
—— iA CR) месе o 9 -CR— „6. 
ола n^ CAR b) 4 ил (ба) = ил (СВ) + m (DB) —— — —— 
— иа Къв) -- (ево) 35 61-66 С пали м 


eee —— 


MEME „КАЖА 6——9- —— == = 
=> узчу б)-- ABAD 














— Ja the opposite ае 
__ ВА ewe АВ. ае" Tue —tang ents ор theCivele | 
M ол) два Ае poe Ио -- 
ШУИ ен е... = eli бск» qoom 
“thro Ва Vertrag oj aseo ~> 
6 


hiat- ме. prEN pepp vL Ce pace pm 
mer O ЕРНРРННЕ 
Sel uda „. БА 55 ases Терье еј ка A 
6 "en ane = ССА CB) 5 Cr bed 
O———————————— а й I --G 
„ Ас AC ла 06 А СВ) = пле пек - > © 
u— DA алі ага. Too аа > DA- D/S 
A ME DAB) srt C DBA) V9 
des O od Dad MULCA) стир) о 


15 ба , 


















CamScanner ~ {392 4>-9-лад/ 


~da the -——e-p рос: Ce — Figure: 

шета, Ее -midpoint of ЌЕ — 

ме и the- орке (ем --Э--- 
РУС МАР) = — — 
Fin: ме вну бр! EM ВК 


ee 











o MAEL мА) ар 
ле as the mi poit of fe eR 


ta a ИНИМНИН - 
———— (i Cz. BM- СЕ do (до 9e). = "X 


06 (а Амр). +-mC48MD)2-35°— 
ибеј ай ваа C Gy Y Ya ока le. culte. dui ` by BO = 


ИСА МВ) с 18о- 25 4-29) се“ 


$F ABB wok Ae M18) 2 — MÀ ——— 


„Фи“ the-opposite figure: -- У 
ja- (5—=- +E Е, мА А 5-5 ME LAc- 
рге tha ty- yE — — e 


пеат — РНН 
— Q2 мр 48_а__— 


= ————— MÉ LA t /2 ПТ Мм --- а) --- 





—-— 























—À 


= - a- vd Дик АС) - 
о --- мА | 
о kee =P JE M 


uy дінімен: Ж -Q2— сан ec ER m 


„и 
забот --- m y — — ---- 
——— — 
и 
чи а ‚иш === а ——— — —— ——— — — ——— ————————— — —— 
а — те —  —————— 
— -----------------------------. --- — — = — —-—- a - ------- ————— оо ы 








EL наат ALLL к —À.)— d- — 


In Тре ер Po-SjTe— gute: 
"be D- 15 -аҷчабуе/а ла in ом О. 
др“ AD, IMCS Агро) = 09 > мелер бо“ 
реоле thal: И BCD- лин ун 
изчака — = — 
An A дер >; A B= AD ——— 
PML = AU ALD: 2.2 - 
—^ мсердању= )бо– (3o 4 3o) 6 -6е= 120 


2 С<-4-)-4-—00-6<- 0) 2-69--L2-o-z-E& o——— — 
—— dw o — сиви -дке opposite- mpi D | 
А C D ѓе a Cy hae ама еј MEA ии 











— miii " - = :m-— —— 


Ta PU офра sit е figure — — — 
Bc. = атауы i ЕЕ = Е 





= — - Boon atu] ck ek ќа 
| дуо Е Lae све) Tagen ty zm 





------- — ---- OO о С 





2L E LS the mid. pot«do 


ы " ВЕ) АСЕР) 
и 2-е-Се< RAE). таа. LZ, БАЕ). --- --- а> 
— «fori bed ^ed e$ Subptendod bY LH ral arcs. 


(ес ср. ки е pb M(«c&D) = ла (4 СА) 
0 — —efagn—on—— Ср ака en опе side „ЕТЕ 
ни уин Сања © «Суйе деде и 


ta—the 6р ро5 е $i ee . Нин 
ВА сеје е 15 дХашт = ovche$—tho Sieg ој 








— 











Е ang [ед DC. ренда 86 „ре. ns mw E м | 
DEF, A55 tm, BE = цема pese 
Ора За ————_— —— РА 
Ба The рег ас of ддвс — —— 5 
с саа LPNS 
"че и AB Ae Aue tngh- РИ 
Балин -АЮф--А-Б---Б-С”АЗ---::5:-ББББ.ББ:: 
6 - JBE "ареал о — tan РЕЧЕ И dne EE 





е Ва Са 
B d. ст сон Еу С СЖ ИННИ ЫЙ НИ. wo аме. -- =>) merits MGE 








СЕТ СЕ ^05 ENDO 


_—<— — — — 


























— аа "И арьс Кони кенен 
ДВ, AC «ке two Тоде Sl = 














EN а | е а B. c. y 241269 m 
---уМ.(4-А3- са де vefat — 
——(Q CB -ce — Ж. АСИВЕ - - Е 
ох, а ареале ИМА ж. Е .. 





| 


АЁ and Бс алде ді ең mente Это лее 
el Dele Pe t ИРА месе) ^ 


пи, MEADE p 4692 "om Ys Ec= BC СЕЕ) 

— — >> À— амы. muüCBE) 
> ~, um AC) lan дем =— ME БЕс)2 £O 4 ама. they- ака 

__ жены саса... ШАҚ 272: ы — —alternede - 

с, север 15 Сусс ев LAC ИМЕ. — 

= „ме += 18e—2652-557 1... 





| -Ча the opposite { PUT С 
= E15 ад адв ла Cic о РА ----- aM тей 









— > €0 У >. 
—p.cove Над: ПА ДФБЕ Г 5 а Су Legua | - 
Brine DEQ | мод rr ie 


г бона o P um. ERES 00 E SS ae ERE DE 
---- = В A C РС ads ла ид ley "M (LBA С). РИ 














равы ‘bed — Awn м, ақ. Po PEE EN 
Ер T mi EbB)- ж У 
р e ВАЕ) + мца ру BENE "NW LO um 
да За ке oppe ES „Ге... o 





— — —À де —' S а САС сад V зах. — 
^ PH: БЕ. e. Елен "о ПИЛИ И. A B+ КЕР АТ» 

ауру) аа Ao ра 

се DEC)- abe C Pa 


То Не oppositie Може от” 
Е). Фи 2. BMD) 0) до. X35 C Y3) — 
Seven 



























AQ. ТУТЫ Coral Io ВА D) D 2 о ___ 
" 0)- = = 26 — Ли $ СГ! bed ||. = | 





— 
„—— 
eee 


a нитни - 


БС үз Tes c BmD)=1. XLBo= (Ub 
a Ж жойы = 


gne a 





eee 


— me B- rere: errs 


но 
———— 
——— И 


— ——— А  —ÀÀ 


ЕЕ 4 - 
Авер ds o Су ET "P 


———— ------------ — — -- — HÀ а 


„——--— 
ПРЕ оа вени 
— HÀ À—! 
———— À— — —— Án (CDU (m 


си? ^ meC)--—_|6-0—— == о 2 | uo ——————————— 


ooo A RIS. sat mt 


—Á —À M P е ee —— -a - —— —— - 
—— РЕ 


аи 
_——-—_— — о <= — ---.. ----- 





CamScanner - 592 4 gual 


а На--оррез е ците: --------- 
—2 5 Ни по реа rf 46,4% -ME -A< — 
смер) с 49 — er nd ме 
ср rove Вий мре ме — — 
— Solthion потентен. ист = 
— >: „-Б--Ас аа. mid роу о}. 72 — ——MÀ 
l— Р) ДИ ИРА RR RR еи 
—— the Sum of fy Fey yy angles ef. tho quads ree, 
— emeh) = 360-C 904904 Моа Чо ера о 
-и-ддвс — — ——— US ЈА 
и een) Фес de 4o) = „ме cad | 
— LB — AA, CC 
- de базары TC ee ОС. O «ИННИРОНННРНННННННИЕ 
со — VÀ ИР} Ду ња МЕД Асо ай Abo AC — 


банани 



























Фа Че орфез е Сто че: y Р Ж... n 
рели Lach Of — ис AD) n | 
— жын 8 Ут Е о 











| тета Ау = бо”. ———— ——————, 
= деи = о MEE иа 








ща мы 3 = См We CAD). ЛС oe) \ ИН о TRA 
-----"-Бе- ЕЕ мъсяб) во \ _ сина оно [CE =- 
Анет ве ни ми 
реони а —À Mr "t CAD )-- [оо-+ 5o =160°. — а-ы 
pen две SK} а 
_______ м-(4-АХт) -50ж А») +l 5 с] — — 
А —= А РРР Га са 


н attt Н ина 








— Са У 











р The -орроб! Те figure: ZEN u Q | 
peer S ea nge А-А, Аа уе == 
Е во өм ром о ку 
NEE M-E)-— -) Бо” 
Find е mute A) ЕИ | m 
аа зь AS аннын ин 24 
—+ EY: B- 45 Пако Рт a НЕСІ rn — n: 
тач = 75 Ha mid pota LE МЕ 














—- — 
e Еешшишұииинұиинининириинициц 4 ——À ee – 


the -Sii sve oft etas: mu 04—74 даб. = ЕУІ к. ШЕ 


АА 





шы 





_ 2, ССА) = Зьо- (1304 доц од = до + 202-56 
4 НЕРЕШЕНИ (00 mM 
фи tla ор po SHe—frgure: 
| emda cara? (Go one 
Ке МЈ А Bc) 
sodina — 
| ———— € А: омсадво 220 В-- И Á 
ре. „Јо _measyye—o аа СТ бедел ӨЙ. эе са 


| 


B 


------. 











Ee — 








MBC) зве -200- 440000000000 
another Sede —— _ 
pk Ради the C clo ели | | 














Оа а уа — 
per Авс о 15 абе құйы ———— 
= оС D)2—12o—-1Mo-7—40- 
| Ae ABE): = 2 ме p) uo 


oo ао with кам length 6.3 Cm А 
Я „Се ВАС) 1 Чо? M 
С Bis wal КО) “mem Be) 


Bengt CÉC) here tem 22 | 
— сн алана 
af iua - yd RD T ) | 


—— — 




















= ———M— MÀ 
—— ——— — 


e 


А buc. рес 202 


м Ct Бей. сама Aue. E ук за ty b ас 
oon Дие J 


o ooo Me en ci 
SALE M BC) пасе Ал С. вс 16e— Bo - Ж-ға НИК 





- ——— 
—— "am 





—————MM 


= 
— a» 


- адн. Све) РИ E, 80) 25 ~X- our и — Dy 


60 


рна 20 ур ур х2 ха 
369 














= —-X- 3 $2 (2, Ва 


—ы——— 


воз 4C_, Af. "up d | 
ре ЧТ, DLF Е ас NV quad 
1 бои 1: _ 
ІЕ---------<АҺ-Ас. 
7m нд ADE, АСЕ ) АЖ 15. AlomMMon Side _ ~ 
| ~~ ЦИСОдЕ)сме САЕ) FE 
[A ADE = =A A CE ан 
| “ACS D-E)-7 па(е ACE) o-o 
















НИИ — p — 
— —— —— — —— 
— —M—— 


I —Àá——(ÀMÀ —' ÓÁ]]À 


ем С: седев) = с АЕ в) _ + еф. a _ 
Figo Fn SOF ou; Mi. sane — | 
———- њим 2) сл 2 2 ______ е 

ие AD Е) е yfer от ке Roi м. ССА = 


eee ДЕШИН 1 8 ЕБЕ лес а, Lydi С. —euad. | 





— 
—L———M—————— - — - 


Ms MÀ —Í 


CamScanner ~ 0592 49а)! 











А ts ы 








A me на  ЦҢЦ ---- 2------ 


—— ÁN CM ABC)» Tangenty om CLp)-mscribed 2 Зе ___ 
— bied bu the arc ќе! 





E is 





Ab Ac аге two” tang Ont -Segmerts — 
mA ooo 


CABLE m ACB) = То 5 ТЯ 





rrm а е--(- 7е + + =>) = Че 














all Cl Eee 
— 15 оса еб n db et vele —— 
—— Eh Saon ме Жо Are Cycle „Со... 
— 5,06 yw Ag Со 
prore ТА Асс вс ______ 
< В: иле py. hy —dagree 
РЕКОА = 
==... -Со- 05 олақ UI v 
______ ада СО yy AB 
























а НН 
пас бе) маса С): 180 ap У u 
— — дан Фани ие 
лм CC B) seri Led. = АС) 45° 


= ——À ———————— — —— —— —— ——————— 7 - —— — - 





qm — e MÀ - — — HA ——— See — — 


- в о У —- 
————— 





—— ---------- 
— o 


"——————— n ———— 
-— 0 


Ко TR alaye Е. to the Ски м 


—b—+- ACA) = Це 
-fidi meoc] а 
ди я 


- r = =——— 





дв. ts ымы di е, 
^ mb LAL 


— en АМ" (е Ди) = Ide – (во + Чо: бо 








re pal’ BDC) одде Су - Jm BMC) Сем. А 
25 ARR 
ва. "nici. 5 = 


«бо да В һы | a 402 
последна, Г 


— — — С —— MM | 


и Zr О — жж СО 58) i- 








Чет; 


нн ЫС. Bo. пасва). ~ МС Sn) = РУМИ 


—M HMM— 0 |” 





----- ---- ——— ee 


йа 5 одби ибн 
САС) алсу с) виси) = 120" 
mo Манаач 2o 


— ae- 











i Ұз hang th oP AR 


Solio: мо 
оса "AB iS. жылы mMALAR- 
- faa Zo - ——— Abe ЕЕ 2 ШЕ On 
inn! = a 





—— 


-р love eu X. Iu». 
а 
^^ у висо fs қарал qued — 


, =. 
у 





Jeee 
C — 





^ 


^ м САО. с) Terror = т (АВА) 


—— 
= ИННИИ УНИ Pe — (00 





— a давс | _ 


Б rh АС а ТҮЗЕТЕ ктер Чао. а 
moe eU AC) 2G D CA)2uo—— — 
| о ве Ц - 


——ы=—— „——— 





DA midi are. То» уе ве. = 

Тиае- Слисве m Д __о —4RB---Ac—— 
рио лек Ac. -5-а аум еб to — 

— the Clvele passin ее / | 

- / 

—Fthe—ver Heer of A JAM > 


оф) ие. "rm fact mam mte ла) 

бе а $$$ 

—— ДИВ eee ——— 

| ---- Све —4- c— EMI A-CR)-s Аве) — 43. 
ET ADAG —— 

--- DA ре ere tvo дов S) aA 

—— D-A- De --- 

ласка А Ав) —— eo 

— C Cal ЗНН Pii icm ——_ 

—— m НИ 17 8 DAR) Kangen gy тала) Tte 

— fren ©. с. ЕРЕСЕН е „(с CAB) = пакет 
— bett e а (Н.е Сис Pass, пя 
—— through a ИП CU of AJ 









—— ——- 





CamScanner ~ 0592 49а)! 


— Bit Б Де а се bul ng- Cl t 5 


Ha Circle е у =— 
— pre оревите eo —bisedks адри 
See —  — — — S 


—— 4 Да, А ao are tase ија segment m AA. IM и 


















=- — —— 
у 











———————=- 1 Aes yc. — o асс --------- 
tm MOS т(едсв)ус 180-59 = | ын 265-- 
EMEN АЕ ^^. а си | 





ра js | aly {+ wack Диви 


очната „лесу = 180 Мот ge 
AR ale ee) | 

; и) ‘ | 
— рес  b--S-e- ts едем. нь динот 
EN ABC 15. ач (2 48 CX) bed 4 ina Circle. Хе AE I —E 
— NAR С: Ас, -- скеухе- A С. Дх) < хлс Ay). zC% А- БИР. к, ЖЕ УН НИНИ 
овул ќе зн — —— HON 
--ж 70 v4 — Алї - БС ХА СЪ За >= ACY ле оласи и 
ви 
























— ‚ АХ) = = ғы Ay) 
nee ИС. eae в ee Седи o Уу 
кит And Le 5 зи eed- == LI uak- ас. 

— Tnte Quad- BC bec 00 5 е Ng и 






— 2 meee DRE MEE С) 
-——— draon o-/\- РН Owl — OA — а це S4 ee — ef ДЕ. КИЕ 
НН  BcHD а мелу, ee 





CamScanner ~ {392 4>-9-лад/ 


[5 


—- 








— — EE —— -- " 


еі вол) AC. are Киа. — terns ents Segments 5. PH Ай 
ON) AM) T __ ИСТ. ШИРЕНИ 
cel AD e CL ACB) HEEL" ДИ „7А- €— 
Sos (9). m CZ ВЕ C) ___ мани та. M > 
о оъ нина и SX, 4 s^ 
г-- тті, ии B- "e ac pq Ax ges ~ 


nT DÀ "Pape рый C Cv XA 
imt LA An ves ——— Re E 
e c B)2(Abo- 59) 2. -68 Fist). — и 
оно дн нн те де „ла 148. — кода 














= 
‘ 











— ЕМС ---- 
Ач MCA zl "n G- LI CMS рер 1%о- -боз1?о - 


М.С БЕС) inscribed с ее СМ с): "WE ran 





авер ИРЦИ ог аа. Црн AG —— 
— p- гола Бл 35- ұға: кеніш о ths Ск сещ Слу Gam. JCN, "ed 
— (bou. Ал НА угу - ЖЫРЫ. 


— Akten —O ———— ИН 
iss We need to prove Аа. | № 


ЭЕ ЕУ АЗ тосылды es ee ЧИНДИН 


= аы - --- -- —— ———————— - ---- — À— 











ae рвс ро 75 a parallel ит NE 
\ 


рое рей) m n Ce £A 82— ol © — —  — 


АС ННН Е t iii 
-— дес em (EA Be) 4-1 (E-CA BD D 


ET вее eredi À— t v фу СД 52 CL Ae) 
— is ауу ве tee Cc rcle_passes Th шка А 
Де вое 


CamScanner - Us 4> 5 aall 

















= 







- Fh Teo Ci eccles М aud N E A с S і Е | 
— AA А -ал-/ , M- XL AE =— -A€— дк С м ----- 
— p- реда АА уусу 00. 

и ~ проши Vu amd NL Are two Circles == 


-i мімен” E A, 26. —— — As 





PHI лево ани c D 





tg ie X-A- — — — -—Q3——— J- Acs. А S week 3 PI 
| фхоул -Q а rol (25. ааа... ао 


DUPER 

















Ve МАМА Mey -- © c uM 
— s wt act Be би ro- mO г ADEA- ни 








несесе ACIE нақ BD- m ааа.) 
| н. —; тера SF C9 rath —  —— 
| | em (2D) Тема 












е M (< 
— тра чините = 19 z5 25552 























т а 110° | 
исе BD 5-45-55: 342-- 





m 
----- —- 
---- 











що РЕНА Civeleg with Сале М 
Prog tek ML ФА су сл FEE) — 
ие — — —— —— —— 

2 Ен Зла (Су Cty ck ]— Ey 

ме ЕО) user) ИТЕП FME) („т 









-— -------- 


Se ER eee s 


фл tag greater Circe _ TOME 
— We Вас) sexi p-ed-z rece Вла "и Села 
алани о т роба) ода 
лебед) ге fF DE) 


-—9-rov« 1 LAL: AÒ £s. аи. boty ts tho ——Mà 

—Ctyc lo—which ра ес = Закон a a а | 

- "o Vert: CeS-ef A 4.6 c— — фот 
бо ам Е г: соо Зоо nial 
ео 
—  Qes-(B)-— 4. NEN - са и" == 


----- p бо. 22 OO С ( Тора 5/2 
4-”4-(<- "-— бо 

6.6 ы. E ME УОИ Слусф which- passes 

~ EP tha Mien walt ae 















——— — — 











— o À— o — аа o — € 











j ma га (оо ве ^s ос Дага mele — жа N 
—ME))-s-3 &—__ ---------- 
Find: mee BAD) 1 1 D 4 — 
| со E te i ——— XM ("um — 
та Се = 4+ mAB) м СЕ o 
— 5 Fa райе ие га AC) тво 
ВЕНЕ ВИ ЧЕ лс B) АДЫ как РСЧС ЧИЕ. OE  ИРСС. НЕДИНАИНИОНИНИИБЕНИИРНРИНИРННИИНННСРНОРНННИ 














- — 





— —— —MÓMM—M—ÀÁ———— M —À 


Пе за AC. до- мсесу Са). 
йе АЗУ ——É6-6— 2——,- asta ђе ај мор 
торија моме zm e АЕ) = m ac "e и кдое =19 07 





— 


^ 


== 















CMU AR prove thet, BES AE. ———— — 
Fr we да CA e) — Qna (СВА) — — 
_ _ и. СЕ Om A) G-CBA)-——- 02 — Ең 

oss ей RA re eM A) = е МАВ) ми“ њата A a 
a —jrona— Фе (ги mM (< МА B )—-c.. C&A) ————— 
» 0 A-E- —— (ДЕ ^P) > пе ЕВА, i 
M Ed» €^ 














и length of CBx) z length. грсеу А 
—— ro ve tha: Аха ar ии Е 
ый; " ООН ми 
+ pm 4 C6) 
MEME с. c м qued 

m adding mm C Y) to The tao Sid = 


‘om BLY) = жене | ру 
= у (е Е) re В) 
— — aetas. si н S uy Te od bY ги nal ALCS 
——À ҮЧ ДА "es — a meo) Е ид tec) 
одо и две е —— — — — 
и тыр» Be SN he RES —— P0 
5 ‘sbi (2 фром Ф АХ АУ 


or а а а 
„е. -o шы ыш mM ------- 












— ИВ ИШИ Data Se opas anal p —— 
—— ВА ем иа Cre cla. eee > ду. 

peor annt HAEE an -5о5Се10-5 А | —— — 
ЭНАМ... сае a" Ec D. —— Ы. 


А два САО ВУ АСС о 
— E а “mC BD) promi the two sides 











Саш 


оно Ai) = = ил ( Rc) 


= mes (C) = A A) - ису Бев angles 
EL (У бије. aves. 


mE тн АА ЕС — v GA) na Lic) 
EUER. z АБС 95 аи оси плаки 


on — MM ----- -- --- ——  —— АА 
ное а ---- -----<-- - — — — — — + ----- — 


С canner - 0592 4> шала)! 


PN в Е. Ax sill $ a саќе E 
Реф 
AXCR. 15 aly Die ted. 
RA CAE) € Yer 167 ме ДЕО 
| ~ –-> O 
, Af Deas ак Wa: 





j| күзге Е) € yterver = пле Ар) Milena ---б) 
08 wg е Те а 


— — лае Ах) mU ATE) n CS су + («А В) 


рр, 


Е ап Ве ČD 


---- and 4, — OPPS aa We . 
— rto јак у—{- а, СУ ic ча dry «Кол Г. 


-- ++ -------- ат ата 





-------.-.-. 





—— eee —^ а 





— 0€ 


prove tabs) ACE бе АСЫЙ qued. 
| и и E Natr °. 
ШЕ ABE DS оа Cy bre rath | 
5 Me (“ВА ње 
ee AR |e рес 

— —Rt- зе; ВАС ^ ле БАҚ) zb me ВАС) .-6 








С. 


ES БЕ. {бес RDC» м(« ЕУР) = ама 0с) -- C 
тем, (7 Q2— Awd Q 
„(Се Е АЕ) ма С ТІЗЕ 


re they дуе с аии ои Ои 6740 of ес 
— —A&f D—frSs- a (чак. са ма (С. 


— ару а (е БЕ) drawn ол Гу Е ---@ 
ptm СО АС) сме Ово) Тага Sub. by ус © 


фиат Дерби м(СБЕЕ)гм(ебво „ЕЕ ЋЕ. 


С anner 2 (59-2 а> шал)! 


ee: ен — 


* —— 


EB. ЕД у cu M -- Li. ks Cam. OY - (= СЦ -Ц-бил. a 
i—i amet- С cese Та „Јов — ob B - 
ed ce с=с ya e e | | 


реда ва Med of Ec 




































— 35 фе 2 рова сле 
Се Ж ые эз э = 21 


------ ---------- 2-2--- — --- ---- ----- 





е. ке eda иле ni 8 LA ___ 
— Ab). ——__— mE HR 


TE o e OPPs. ои RO ., O PE. за ща Е СС“ ЇЈЈ ке 
C= - adj; ве Bc Сал “Өсуші” —— 





-——— 








ДВ Ж. и Жер. = 2-4 и НИНЕ 
c КЕ А 8.4 (жуз 





---- ----. 


=o "s ad tuse т nthe Cie he M- 4, 5 СУЛИ __ 
— € À ч ВИ чч Лий Bye A — 
- фид айн. РАДУ У === eB 
— —— ——€—————————————— 
ыс. t ид ——ооооЮоЮ”ЙйЙЙЙ 
ae MS Над мА _pojuh оф Ве 
eee РЕ У s Лии ром of 8 а с 
 — а муг Моем- 2» CWS яму ______ 
ясын ма Dip =e 
МС Rem eA) SM (ER) 4 — 
B 






наа НИ 








о ami 








ра а ---- --- 
———-————-———— 


___-= y ^C) Селма 2-2 na GL чү E 
from В E 
= ерер uad AC) ome (46 АС) wee Жж- ---------- —— 





у ————— 








e 


‘дес Г, ^S соед рома в ћи Circla— — Aut 


— АВА» Беба Астор — 2 
- ДЕ btsecks-2- A-o-4—iwTeysecls Вс -& Е ии 
———} бу seks ЕЈМИ Со Р 4 £— 
prove Проф Bb EF 15 асу mM 
— gre: - — САРАЕ А 


кисык. ГИ АА AOL, ACE АЕ fs Сонли» Side 
mec DAE) ' G.CAE)- 


ьа —— = — — I —— 










— 


mma M Má—— — — nn 


4. ЛАЂЕ = Ace D | 
мм СЕ) та (е. ADE) р. 
о MÁEACD) e ме Ag) Фо = - 


- =e ТЕЛЕ oi Fu boul M8 — --- 
— fre Co. eT (2 )_ — 


— мене ја ue 2 ADE- Белу == xL (4 EED) заднина... - 
БИРИНШИСИ ЕУ РЕБ (5 —a Cy Wie AALS вања — - 





а 





кін без гаража о уа ға; рнгВе- 
prov Ед Ww O—fs— Code "— 
— @ АА satange hof љиљан" 
Трио. aE age овес -2 , 
баб — | — 
_ ARCO Жаа ipn digi t-a До 4 Rc i 
луле "e meh) -O-- ^" Се ЛОВ) “ m ORC) 
и AD Wore ORE ВС. е AX ev e ie - 
и MACC) 2 P (DR) yD рид (4 Сус m TW) 
и O a аа | ~m(EAOW)=m(2 С) 
AD 15 Alans err? я 


—^ 4e РАС). e yTevigY-z мида қанын 
o -- 
пие MP. 


к, ARAD Дона имам 





“nacht они 








Мм. М аке Жо САМ. се tu lho$e—rad4c—— - 
ини лани е до Си .4 6. њи ' 

Ced бои | abo ив 
——A-$S- omo s Калв а RR 
Af the отец | Мамас 24 Ov и 
—M € ша f пин /—— 
$ > Зи ———————— 

керекте Ата daa e lis. Wed (атыла, — 
MM BA ety X a ны a ын АРОН 
a AB _ о lommon_ toget _ 
——— үү Я даш” M —Ё ph 
Ay ба ер ABM ob MN A A I$ — 











——X 5 8 (Ар = 24 3 -- 246 = 2 > (в: 12 С. 














——p-&cD-— да d ual tt nx cm - Abe ADL —- 
— ce (ВО )-=—>-о | 

— po he Ане. Е RCD- IS a Cy Lic қолда |- vidus d. очен 
МИС у" e —  —— —— MÓ— — 
NM. ew |, ене i на 


one men Т ЕСИР Aas а ПИ (е а= mall ADE) 220 ee 
оо ие А) Фе (35-2, 9) 5120 __ — 
_ даға фр R- 





















----------------- --- —— — —— - ——— 
AER нини ыыы. t e M MM — — 7 


€— n Hag ce са ене ИИИ, ца 


ми ае ср ie aly Bie ЕЕ (n Ж — 


ЈО ү 190 (ЧӘР с cs ET о? ^v на 


сек. Го / NS „8 22 \ /р — 


CamScanner 2 Us &>-9шшал)! 





